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5/3,AB/l (item 1 from file: 155) 

DIALOG (R) File 155 :MEDLINE (R) 

10415447 99403346 PMID : 10471937 S 

Inducible isopentenyl transferase as a high-efficiency marker 
for plant transformation. / 

Kunkel T; Niu Q W; Chan Y S; Chua N H / 

v L * b ° rator ^ of P1 **t Molecular Biology, The Rockefeller University 1230 
York Ave., New York, NY 10021-6399,, USA / university, 1230 

ISsf ^87 b n^r hn T l0gy nTI™ STATES) Sep 199 / 17 <9> P916-9. 
ibbfl 1087-0156 Journal Code: 9604648 

Erratum in Nat Biotechnol 1999 Oct; 17 (10) 

Document type: Journal Article 

Languages: ENGLISH 

Main Citation Owner: NLM 

Record type: Completed 

Overexpression of the isopenteny^ransf erase gene (ipt) from the 
Ti-plasmid of Agrobacterium tumefacl&s increases cytokinin levels leadina 
to generation of shoots from transformed plant cells. When cabined 
with a dexamethasone-inducible/system for controlling eLre^ion 
xpt expression can be used to s^ect for transgenic regenera^ts ' 



without using an antibiotic-resistance marker. The combined system allows 
efficient comtroduction of multiple genes (in addition to ipt) and 
produces transgenic plants without morphological or developmental defect- 



:s . 



5/3,AB/2 (Item 2 from file: 155) 

DIALOG (R) File 155 : MEDLINE (R) 

09355833 , 97245302 PMID: 9090061 

Effects of seed-specific expression of a cytokinin biosynthetic 
gene on canola and tobacco phenotypes. 
Roe eke 1 P; Oancia T; Drevet J 

Laboratoire associe Universite Blaise Pascal, INRA, Organisation et 
Variabilite des Genomes Vegetaux, Clermont-Ferrand, France 

Transgenic research (ENGLAND) Mar 1997, 6 (2) D133-41 iqqw 
0962-8819 Journal Code: 9209120 - - - ' P J 4i ' XSSN 

Document type: Journal Article 

Languages : ENGLISH 

Main Citation Owner: NLM 

Record type: Completed 
< The Agrobacterium tumefaciens isopentenyl transferase gene ( 

ll a £ c y tokinin biosynthetic gene, was placed under the control of 
1.9 kb of promoter sequence from the 2S albumin AT2S1 gene isolated from an 
?b™?L S1S tha ? iana „ libra ^ The construct was introduced into canola 
till f C f n n T S i and t0baCC ° ( Nic °tiana tabacum) . ipt transcripts 
£ k - J ol l? wed dur ^9 embryo development of transgenic plants by northern 
hybridizations. The phenotype of transformed plants from the ?l 
generation was analysed and we observed an increased branching of 
inflorescences in tobacco and canola plants expressing the ipt 
in ne AT ? ?r-T n V^ h COntrols < the avera 9e number of capsules and siligues 
™,„t? P P f S . WaS . 82 • 6 and 24 - 8% hi 9her, respectively. This 
result was correlated with an increase in cytokinin levels in transgenic 
Plants, as revealed by RIA. Indeed, cytokinin contents of ?S- 
ipt B. napus seeds were found 2. 2 -fold higher than cytokinin contents 
? « seeds and Tl AT2Sl-ipt N. tabacum capsules contained 

Lfrt ■ l!^ 6 cytoklnins than control capsules. In tobacco, the average 
seed weight per capsule was lower in AT2Sl-ipt plants while the seed 

ca2vLa Pe th^ conc^ t hB a r ra9e Se£d Weight were not modified in canola 
carrying this construct. The average seed yield per plant was not 

significantly increased in AT2Sl-ipt tobacco or canola plants 

5/3,AB/3 (item 3 from file: 155) 

DIALOG (R) File 155 : MEDLINE (R) 

08447934 95195152 PMID: 7888614 

.-„ m ^ i9ht ~ indUCed 1 ex ? ression °f ipt from Agrobacterium 
rtransgenic r tobacL. in Cyt ° kinin * cc ™» 1 » ti ™ and — tic stress symptoms 
Thomas J C; Smigocki A C; Bohnert H J 

Department of Biochemistry, University of Arizona, Tucson 85721 
Plant molecular biology (NETHERLANDS) Jan 1995 27 (2) n2?R ^ 
, ISSN 0167-4412 Journal Code: 9106343 P^S-35 
Erratum in Plant Mol Biol 1995 Aug;28(5) 965 
Document type: Journal Article 
Languages : ENGLISH 
Main Citation Owner: NLM 
Record type: Completed 

inhTJ?^ ninS are Plan ^ 9rOWth re 9ulators that induce shoot formation 
Si^o Sene " Cen " and root S">wth. Experiments with hydroponicaUy grown 
tobacco plants however, indicated that exogenously applied cytokinin 

^cumulation of proline and osmotin. Th4se responses were also 
associated with environmental stress reactions, such as salt stress in 
many pl ant species. To test whether increased endogenous cjtokimn 



accumulation led to NaCl stress symptoms, the gene ± Dt from 

Agrobacterium tumefaciens, encoding isopentenyl transf erased 

?S iTT ^ ed .^ to Nicotiana tabacum cv. SR-l under the control of 

PPFD 1 ^ t ^ nd " clb l e rbcS "3A promoter from pea. In high light (300 mumol 

is wa ^'iotirt T S de ^ Cted and «*tin/«eatin glucoside 
levels were 10-fold higher than in control plants or when 

KS ^ n , 8 9rOWn in l0W li9ht (3 ° mumo1 PPFD m-2 s-1). High 

wnfn compared tr B l« C °SSj ed ^ inCreaS6d l6VelS ° f P roli - -d-motin 
SSLf niL Si ? „ * 9ht n 9rOWn tra nsformed and untransformed 
SSLh J E1 fr ated ln planta cytokinin levels induced responses also 
sionaJKo n,^ Stress '. suggesting either common or overlapping 

signaling pathways are initiated independently by cytokinin and NaCl 

procesLs'sucfarf? 6116 "™lly eliciLd ly SSpmLtat ^ 

processes such as flowering or environmental stress. 

5/3,AB/4 (Item 4 from file: 155) 

DIALOG (R) File 155 : MEDLINE (R) 

08387135 95152559 PMID: 7849758 

Promoter tagging with a promoterless ipt gene leads to 
cytokmm-induced phenotypic variahiHt-,, 9 f . 

plants implications of gene'dosage e?SS Y transgenic tobacco 

Hewelt A; Prinsen E; Schell J; Van Onckelen H; Schmulling T 

P?ant r ?ourLl Ubi f 9en ' fUr A11 9 em -n4 Genetik Germany. , 

Plant journal , for cell and molecular biology (ENGLAND) Dec 1994 
, 6 (6) p879-91, ISSN 0960-7412 Journal Code: 9207397 X 
Document type: Journal Article 
Languages : ENGLISH 
Main Citation Owner: NLM 
Record type: Completed 

s^"fo?d in' f """riboside equivalents, w.. increased to ' 

cvtokinin^ n«; ? ■ « , Cells - Thls indicates that endogenously produced 
potent? to al ? n 7 *^ luence differ ^t growth parameters but have the 

P^STcf plants ^ £ ° r °>^ lti = i ° <"> the developmental 

5/3,AB/5 (Item 5 from file: 155) 

DIALOG (R) File 155 : MEDLINE (R) 

07053949 91363830 PMID : 1888890 
Smxgocki AC 



Ba""i 1 le°m ,, 20, r 05 B1OlO9i ' ^"""^ Department o, Agricu lt nre. 

Document type: Journal Article 
Languages : ENGLISH 
Main Citation Owner: NLM 
Record type: Completed 

The cytokinin gene, isopentenyl transferase (ipt) , was 

i:« la aet^teTUe° U L re La 2 T ^ "-tSf^/n™!^ 

h'"s af£ hea? ^ T, eatl ° a " d ^atinriboside concentrations 2 
greater than 140 to ™f? from over 900 to 2000 pmol/g, representing a 
h™,,. ■ , 200-fold increase over uninduced levels After as 

Xt"-S^ 

differentiation. 6 P lant ' s Preprogrammed pattern of 



5/3,AB/6 (item 6 from file: 155) 

DIALOG (R) File 155 :MEDLINE (R) 

07022775 91355889 PMID : 2103461 

P^"42 f0r A9riCUltUral Biotechnology, University of Maryland, College 

Plant molecular biology (NETHERLANDS) Sep 1990 15 (3) nam on 
, ISSN 0167-4412 Journal Code: 9106343 P407-20 
Document type: Journal Article 
Languages: ENGLISH 
Main Citation Owner: NLM 
Record type: Completed 

qlluca S Gra£ y T^ 1 **** °* * * ■ nontum °rous amphidiploid mutant of Nicotiana 
« nte Stran.feraseT 'St , ^^^^^^^ «~ 
selection of the transformed tissues was based In it- a 

Dolvm^«L 9 w in transfo "ned tissues was confirmed by usinq the 

evidence s™»„ f ° £ 3* okin1 '? in the tr«.fo«a mutant tisauS. This 
STS eSed'leveL ^^^^ E\SS£'. « ^' * 



5/3,AB/7 (item 7 from file: 155) 

DIALOG (R) File 155: MEDLINE (R) 

06373585 90066436 PMID: 2479825 

John M C; Amasino R M 

^S^.^ 1 ^?^^^^,^ «... , < 10l , 

Document type: Journal Article 8109087 < 

Languages: ENGLISH 
Main Citation Owner: NLM 
Recor^a^p^ Completed 

taSc^S^ \haf ^ntS' /^-terium-transfo^ed Nicotiana 
oncogene with a normal nlanJ ™S % hypermethylated T-DNA ipt 

the ipt gene was stably inherited throufrS- that the meth ^ a ted state of 
However, when tissues of t£ese lll^l ^ ln the offs Pring. 

ipt gene was spontaneously reactivated i? PlaCSd J? Cel1 Culture < th * 
the cells; if 5-azacytidine was added to th« T^ 7 Sma11 fracfc i°n of 
reactivation occurred at hiah ftL culture medium, ipt gene 

methylation in a regSn tne ilTaL^ aaa }™ 1 the P att ^n of DNA 

^SB£eMS___tj ^ ip t , g en a , derive ^r?^^^^ 
reexpres^edtht~iSt^en e i?i-h~ derivative^ of this line that 
treatment, and iT HTsull of T ? ?? ter 5 -««=ytidine 

ipt spontaneously. We found that IhZ ? t °f 13 line that ^expressed 
methylated in ^he undressed tttte^uT^Tl 

5-azacytidine-induced reexpression li that spontaneous or 

demethylation of a region IS V ^Ited i» extensive 

regions of the ipt gene . The ? m' ^ ^ " d 3 ' dorastMan 

regulation in this system is discussed methylation in gene 



5/3,AB/8 (item 8 from file' 

DIALOG (R) File 155 .-MEDLINE (R) 



155) 



PMID: 2811903 
agrobacterial 



gene for cytokinin biosynthesis into 
tabaka agrobakterial -nogo gena biosinteza 



06348440 90043783 

[Transfer of the 
tobacco plants] 

Perenos v rasteniia 
tsitokinina. 

^leSiLnair^StL''' T E S 

"89, (7) Pll^ ?SSN 0208 T° 9lia n 1 ^^iia (USSR) Jul 

Document ta^SS^i L:tJ?» » Journal Code: 9315607 
LanguagespSsS^A ^ EngllSh ^tract 

Main Citeytf^m Owner Jnlm 
Record type :Cefflp±££ed 

us^rp^g^ methods gives 

t^VlBiTbsS; SnL ca^uSd^^ 

transgeneric plant harbourinq the !1« ^ S P ur P^ s e^EtaTnTng-oT-~ a 

4) from the T-DNA S S^^^^^ (gene 
useful. The expression of^Sof'SrS^ 
transformed- plant cells agrobacterial ipt gene in 

The snppoccf,,! ZST^TZT^ — ^r— r* 



using Agrobacterium vectors and ^nl P ^ lnt ° the tobacco plant 
normal transgenic pl-nt.^r^^S prSnt^r^ ^»^ly 




5/3,AB/9 (Item 9 from file: 155) 

DIALOG (R) File 155 : MEDLINE (R) 

05923322 89026767 PMID : 3179274 

Deoxyribonuclease I sensitivity of the T-DNA ipt gene is associated 
with gene expression. 

Re id R A; John M C; Amasino R M 

Department of Biochemistry, College of Agricultural and Life Sciences, 
University of Wisconsin, Madison 53706. 

Biochemistry (UNITED STATES) Jul 26 1988, 27 (15) p5748-54, 
ISSN 0006-2960 Journal Code: 0370623 

Document type: Journal Article 

Language s : ENGL I SH 

Main Citation Owner: NLM 

Record type: Completed 

We have analyzed the chromatin structure of the T-DNA isopentenyl 
transferase gene, ipt , in four Nicotiana tabacum crown gall 
tumor lines. These fn nr fr angf ^^ iin^c ^nh,^ ^ ontical j _ DHA 
inserts and are dSrTvatives of a single clone that did not exhibit any 
tumorous properties and contained a highly methylated, nonexpressed copy of 
T-DNA. One of the derivatives also does not exhibit tumorous properties, 
and the T-DNA of this line is not expressed. The other three lines 
have reverted to tumorous growth either spontaneously or after treatment 
with the inhibitor of DNA methylation, 5-azacytidine . Concomitant with this 
reversion to tumorous growth, expression of the ipt gene of 
these lines has reinitiated. In the lines that express the ipt 
gene, the chromatin structure of this gene exists in a conformation that is 
more accessible to DNase I than in the line in which this gene is not 
expressed. The level of ipt expression and DNase I 
sensitivity , was /independent of the process by which the transformed 
cell lines reverted to tumorous growth. The relationship of chromatin 
structure to gene expression and DNA methylation in these lines is 
discussed . 



5/3,AB/10 (Item 1 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2002 BIOSIS. All rts . reserv. 

12160872 BIOSIS NO. : 199900455721 
Photosynthesis of transgenic Pssu-ipt tobacco. 

AUTHOR: Synkova Helena; Van Loven Karen; Pospisilova Jana; Valcke Roland (a) 
AUTHOR ADDRESS: (a) Department SBG, Limburgs Universitair Centrum, 

Universitaire Campus, B-3590, Diepenbeek**Belgium 
JOURNAL: Journal of Plant Physiology 155 (2) :pl73-182 Auq 1999 
ISSN: 0176-1617 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 
SUMMARY LANGUAGE: English 

ABSTRACT: The elevated content of endogenous cytokinin (CK) , as the result 
of the introduction of the chimeric Pssu-ipt gene in tobacco, 
induced changes in growth, water regime and photosynthesis of transgenic 
grafts and rooted plants grown in a greenhouse. Despite closed stomata 
remarkable water stress was detected in Pssu-ipt plants. The ABA 
content was lower than in wild type tobacco, indicative of disturbances 
in ABA transport or metabolism. The rates of net photosynthesis (measured 
as C02 uptake or 02 evolution) decreased by more than 50 % in Pssu- 
ipt grafts and by 20 % in Pssu-ipt rooted plants, 

respectively. The partial reactions of the electron transport chain in 
transgenic Pssu-ipt tobacco were differently influenced: the 



activity of the reaction centre of PSII was hardly affected; the PSI 
activity and the intersystem electron transport chain was inhibited up to 
70 %, particularly in the Pssu-ipt grafts. Although the slight 
decrease in the potential photochemical efficiency of PSII 
expressed as Fv/Fm, was found in transgenic plants, the actual 
quantum yields photochemical efficiencies, and qp under steady-state 
conditions indicated that transgenic plants were not seriously limited by 
the redox state of QA. The reaction centre of PSII was well preserved In 
i^ 1 ^ 9 ' Photophosphorylation capacity was strongly reduced, 

„ Id correspond with lower non-photochemical quenching. The above 
?h=n ?E changes are the resu lts of elevated CK content per se rather 
than the effect of altered water relations in the plants, caused by the 
disproportion of shoots and root system in both Pssu-ipt grafts and 

P -L clXlC S • 



1999 



5/3,AB/ll (Item 2 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2002 BIOSIS. All rts. reserv. 

11827888 BIOSIS NO.: 199900073997 

^cuJturerin'vi^r 0 ^ 11 regulat ° rs and 9 ene expression in periwinkle 

^Sd^arcur 116 "^^^'* SaidU); Cr6Che J ° el(a); Kevers Claire ' 

AUTHOR ADDRESS : (a) Lab. Biol. Mol . Biochim. Vegetale, E A 2106, Fac . Pharm 

31 Ave. Monge, F-37200 Tours -Cedex**France ' 
^^^• 7 f Urnal ° f Plant Physiology 153 (5-6) : P 623-630 Nov., 1998 

DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: To better understand the effect of habituation on gene 
expression in plant cells, we have compared the accumulation of 
specific mRNAs encoding respectively two proline -rich proteins a 
chaperone protein and three enzymes linking primary and secondary 
metabolisms in two models of in vitro culture of periwinkle. These models 
consisted of two couples of a 2 , 4-dichlorophenoxyacetic 
acid-dependent/2, 4-dichlorophenoxyacetic acid independent line in which 
or" ££Lw aUX1 2 ?^ tokinin was obtained eithe? through habituation 
AorS^S' a ? Sf °f ati0n With thS ^pentenyltransf erase gene from 
S2 k i T f3CienS ' ReSUltS showed that 9 ene expression was 
the of P 9r ° Wth n re 9 ulator autonomy but differently according to 

the type of autonomy: only the gene encoding a hydroxyproline-rich 
?Jr^° t n T S re 9 ulated similarly in both PGR -independent lines. On 
the other hand, PGR autonomy did not lead to total insensitivity to 
exogenously- applied PGRs, and the two PGR autonomous lines did not 
accumulate indole alkaloids for different reasons. 

1998 



5/3,AB/l2 (item 3 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2002 BIOSIS. All rts. reserv. 



11666966 BIOSIS NO . : 1 

i<>n ° f t v e J fe? r:LaJ J**-^ > Physcomitrella rescues 
mutations in buddfiig-^ftd-d^rpTOtlTr^division 
AUTHOR: Reutter Kirsten; Atzorn Rainer; Hadelei 
Reski Ralf(a) 



;r Birgit; Schmuelling Thomas,- 




JOURNAL: Planta (Berlin) 206 (2) :pl96-203 Oct /^l^S 
ISSN: 0032-0935 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Development of Physcomitrella patens (Hedw. ) B.S G starts with a 

gametophore development in several mosses. We used the ipHlne of 
SflimSna ^aciens encoding a protein which ctt^yzeTthf 
rate -limiting step in cytokinin biosynthesis to f-»- a „ n 4=„J, <-, 
developmental Physcomitrella mutants One mutant ?p£? * * ■ 

possessing at the most one qiant chlnrnnlact- r^>- o Q n j . V ^- L/ ' 

rnese extracellular pools may be involved in hormone transport in i-L 
s^I^r ar 7° SSeS - WG SUggeSt that both ™tants are elective in 
1998 ^ U rather than in <=ytokinin metabolism 



5/3,AB/l3 (item 4 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2002 BIOSIS. All rts . reserv. 

11622744 BIOSIS NO.: 199800404879 
The cloning of role gene and over expression of cyt 

Nicotiana tabacum. y 
AUTHOR: Jia Yan-Tao; Ma Mi (a) • 
AUTHOR ADDRESS : (a) Inst . Bot . ' 
JOURNAL: Acta Botanica Sinica' 
ISSN: 0577-7496 
DOCUMENT TYP E: ^A rticle 
RECORD TYPE/^bsS^act 
LANGUAGE : ^iineseANon- English 
SUMMARY L^JGUAGE: Chinese; Englis 




mins m 



Qu Gui-Ping; Qi^Zhong-Xing; Lin Zhong-Pi ng 
Chinese Acad.Xci., Beijing 100093**China 
11^-215 March, 1998 




taba^m T.^--£fir^ 



was 



tabaciynj^^cv 
putative transgenig/plaht 



the tranfege 



- >accoj3f. ipt gene. The 

^"^^^T^with So^thiriTEIot and RNA Dot 



blot analvsis ThZ/^Z7C \ wlcn southern"nibt and RNA Dc 



of cytokinins. Whereas the ELISA assay indicated that the cytokinins 
level increased separately in transgenic plants . The growth of the 
transgenic plants show multiple budding of shoots with short internodal 
length. 

1998 



5/3,AB/14 (Item 5 from file: 5) 

DIALOG(R) File 5:Biosis Previews (R) 
(c) 2002 BIOSIS. All rts . reserv. 

11610186 BIOSIS NO.: 199800391950 

Phenotypes of tobacco plants expressing genes for the synthesis of 

growth regulators . 
AUTHOR: Hlinkova E (a) ; Obert B; Filipp D(a) 

AUTHOR ADDRESS: (a)Dep. Genet., Fac . Nat. Sci., Comenius Univ., 84215 

Bratislava**Slovakia 
JOURNAL: Biologia Plantarum (Prague) 41 (1) :p25-3/7 1998 j\ 
ISSN: 0006-3134 V_ \ 

DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: The expression of genes for synthesis of auxin CiaaM and 
iaaH) and cytokinins (ipt) was studied in tobacco plants 
transformed by two Agrobacterium tumefaciens strains C 58 and LBA 
4404. The strain LBA 4404 carried binary vector plasmid pCB 1334 ( 
ipt gene) and plasmid pCB 1349 (iaaM, iaaH and ila genes) . Both 
plasmids carried reported gene for npt II. Obtained plants 
expressed incorporated genes. New proteins with molecular masses of 
about 74, 40, 26, 25, 21 and 17 kDa for wild plasmid pTi C58; 60, 36, 
31.5, 27, 26 and 17 kDa for binary vector plasmid pCB 1334 and 74, 49, 
36, 31.5, 26 and 25 kDa for binary vector plasmid pCB 1349 were found in 
the patterns of soluble proteins. Significant changes in the content of 
chlorophylls, especially chlorophyll a, were detected in the plants 
carrying ipt gene and in plants transformed by the wild 
strain C58 of A. tumefaciens. Tobacco plants expressing ipt 
gene and genes from T-DNA of pTi C58 plasmid were dwarf, and in 
comparison to the controls, they had thicker stems, and the surface of 
the leaf blades was reduced to 20-50%. Adventitious roots, growing from 
the stem, were typical for transf ormants overproducing auxins. 
Regenerants and transf ormants expressing genes from T-DNA of 
plasmid pTi C58 differed in the shape of the flowers and their fertility. 

1998 



5/3,AB/l5 (Item 6 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2002 BIOSIS. All rts. reserv. 

11436866 BIOSIS NO.: 199800218198 

Controlled cytokinin production in transgenic tobacco using a 
c ojpper-inducible p romoter. ' " 

AUTHOR: McKenzie Marian Jane (a); Mett Vadim; Reynolds Paul Hugh Stewart; 
Jameson Paula Elizabeth 

AUTHOR ADDRESS: (a) Dep. Plant Biol. Biotechnql . , Massey Univ., Private Bag 
11222, Palmerston North* *Ne w Zealand . 

JOURNAL: Plant Physiology (feckville) 116 (3) :p969-977 March, 1998 

ISSN: 0032-0889 

DOCUMENT TYPE: Article 

RECORD TYPE: Abstract 

LANGUAGE: English 




ABSTRACT: The cytokinin group of plant hormones regulates aspects of plant 
growth and development, including the release of lateral buds from apical 
dominance and the delay of senescence. In this work the native promoter 
of a cytokinin synthase gene (ipt) was removed and replaced with a 
Cu-controllable promoter. Tobacco (Nicotiana tabacum L. cv tabacum) 
transformed with this Cu-inducible ipt gene (Cu-ipt) 

was morphologically identical to controls under noninductive conditions 
in almost all lines produced. However, three lines grew in an altered 
state, which is indicative of cytokinin overproduction and was confirmed 
by a full cytokinin analysis of one of these lines. The in vitro 
treatment of morphologically normal Cu-ipt transf ormants with 
Cu2+ resulted in delayed leaf senescence and an increase in cytokinin 
concentration in the one line analyzed. In vivo, inductive conditions 
resulted in a significant release of lateral buds from apical dominance. 
The morphological changes seen during these experiments may reflect the 
spatial aspect of control exerted by this gene expression system, 
namely expression from the root tissue only. These results 
confirmed that endogenous cytokinin concentrations in tobacco 
transf ormants can be temporally and spatially controlled by the 
induction of ipt gene expression through the Cu«controllable 
gene -expression system. 
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Michael M; Stevenson K R y 
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DOCUMENT TYPE: Article 
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LANGUAGE: English 

ABSTRACT: The expression of GUS and ipt genes under control of 

a chalcone synthase (chs) promoter (PCHS) has been determined in tobacco 

(Nicotiana tabacum L.) plants and related to the development of plants 

expressing the chimaeric PCHS-ipt gene. GUS gene 

expression, which served as a model for the expression of the 

ipt gene, was highest in the internal phloem tissue of stems, in 

mature leaf laminae and in the upper part of corollas when fully open. 

Expression of the PCHS-ipt gene was assessed by quantifying 

the cytokinins produced, by determining incorporation of (3H) adenine into 

cytokinins and by quantifying ipt mRNA. Results from these studies 

were in general agreement with those based on expression of the 

PCHS-GUS gene. The chs promoter controlled expression of the 

ipt gene with some degree of tissue and temporal specificity. 

Expression of the ipt gene markedly elevated the cytokinin 

level in mature leaf laminae and the upper stems of flowering plants. The 

former was associated with retardation of leaf senescence and increased 

rates of transpiration due to changes in number, size and aperture of 

stomata, while the latter was associated with development of lateral 

shoots. In shoot tip cultures, 2 -fold elevations in endogenous cytokinin 



level caused clear changes in development and this is discussed in 
relation to current concepts concerning the hormonal control of plant 
development. Using the transgenic tobacco tissues, it was shown that 
cis-zeatin is a substrate for cytokinin oxidase, that cis-zeatin is not 
converted to trans -zeatin in these tissues and that the endogenous 
cytokinin level influences the level of cytokinin oxidase activity in 
tissue and the rate of degradation of exogenous zeatin riboside to 
adenosine . 
1997 



5/3,AB/17 (Item 8 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2002 BIOSIS. All rts. reserv. 

11271835 BIOSIS NO.: 199800053167 

Studies of cytokinin action and metabolism using tobacco plants 
expressing either the ipt or the GUS gene controlled by a 
^cone_synthase promoter. I. Developmental f^t^T^~the transgenic 

SR : if a ? ; ,; etham °. S(a); C ° rnish Edwina; Stevenson K R 
AUTHOR ADDRESS: (a) Cooperative Res. Centre Plant Sci., Res. Sch. Biological 
Sci., Australian Natl.. Univ., GPO Box 4**Australia biological 

Js^3lJ-?841 lian J ° Urnal ° f Ph y siol °gy 24 <5> :p661-672 1997 

DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

"S! 5 A chimeric cytokinin biosynthetic gene was constructed by 
placing the coding region of the bacterial ipt gene under the 

maSs° Thf PrH^-'r 8 Synthase (chs) Promoter (PCHS) from Antirrhinum 
majus. The PCHS-ipt gene was transferred to tobacco (Nicotiana 
tabacumL.) To provide control plants for studies of the effect of 
expression of this gene on plant development, a PCHS 
beta-glucuronidase gene fusion was also introduced into tobacco 
Expression of the PCHS-ipt gene caused release of axillary 
buds inhibition of root development, retardation of leaf senescence 

retlrdatLn of r OPhy , U 'f^' ^ in ° nS6t ° f "^ring InT ' 
in PCHS int nLni^h develo P ment • The ^ effects, which were quantified 
in PCHS-ipt plants, have previously been associated with 
expression of ipt genes controlled by heat shock or other 
promoters. Additional effects of ipt gene expression 

f a ^ er - d in ^-iPt P lants included growth of leafy shoots 
from the primary root, change in leaf shape with the production of 

ITT/ T d J 6aVeS ' induction of expansion of excised ?ea? discs 

and development of leaves with an enlarged midrib and enlarged veins A 
particularly striking effect of the expression of the PCHS- 
oith 9 ML WaS deve l°P ment of thicker stems due mainly to increase of 
enWa^ Th enhancement of both cell division and cell 

enlargement Node number per primary stem was also increased. Endogenous 
cytokinin and applied auxin interacted antagonistically to affect boT 

POTS int l tSm deVel ?> ment in P lant * cultured in vitro. \le leaves of 
PCHS-ipt transformed plants exhibited increased transpiration 

of stomS/f *° ed d ^ ffusion resistance associated with increased number 
of stomata and modified stomatal dimensions. The above changes which 

r n r rela^on% ted ^ Clevate ? endo 9 enou * cytokinin levels Ire 'discussed 
^ a ^ latl ° n , to Previous studies with ipt gene transformed . 
plants and to some aspects of normal plant development. 
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The role of cytokinin biosynthetic gene in regulating the exuresaion 
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author. Ma Qing-Hu Song Yan-Ru; Sun Jing-San 

S^T^ 38 . . InSt - BOt -' - ACad - Sinica ' Bei ^ng 100093-China 
IS^ 0577 7^96 ^ 38 Ul) : P 870 " 874 

RECORD TYPEh^&sfexact 
LANGUAGE : ^ngl i s h J/ 
SUMMARY IANeUASEr-^nglish; Chinese 

ABSTRACT: The expression characteristics of a class of 

pathogenesis -related protein (PR) genes, namely basic chitinase beta-1 
3-glucanase osmotm and extensin. were studied in tobacco ^Nicotiana 
iSlf"; CV - Wlsconsi * 38) plants. RNA blot hybridization showed 
I^^ fOUr ,^ nes were regulated in a developmental and organ-specific 
manner in tobacco In the transgenic fascicular shoots which contained 
lTr 0 i?rZ e CYt ? kin i n bios ^ theti c 3ene (i pt gene) from stained 
Agrobacterium tumefaciens, the expressions of these four genes were 
IVflT lat ^ by . OVer ^° dUCtion ° f en ^nous cytokinins and v2c?or 
initio ^°*iB^f«^^ vector effect 

ffrggr^^"! 2 " ^' oi^hesl four ae^y ^sr^^rrr^ 

^"^t'iWJ!^ 1 " ° f f ° Ur ~- TheSe data ««.-t a 
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^^032-07^1^ 0611 ^^T^ 8 (3): P 225-235 1997 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Cytokinins and auxins are important regulators of plant arowt-h 
and development, but there is incomplete and conflicting evidence thS 
auxins affect cytokinin metabolism and vice versa, we Savelnves^iaaSd 
these interactions in Nicotiana tabacum L. by separate in %Sn" 
^ iPU H at i° n ° f l6VelS ° f the h °rm°nes followed Ey analysis of "he 
<tl SSETS- 311963 ^ thS metabolis ™ °f the other hormone/ 
X ^J in J n ^SJPr2ducin S _ £ lants (expressing the Agrobacterium 
^ t^Sfacaan^it^i^nSo^er than wild type levels o ™e IAA 
and reduced rates of IAA synthesis and turnover, but there were^ 

simnfT 68 in - the P rofiles of metabolites they produced from fed IAA 
tZJr Y ' auxin -° ve ^odu C ing plants (expressing the A 
tumefaciens laaM and iaaH genes), had lower levels of the major 
cytokinins than wild-type plants and lower cytokinin oxidase activitv 
n^L f/" 6 , 110 differences in the profiles^ of metaboUtes thev 
produced from fed cytokinins. The data demonstrate that cvtokinin 
auxm overproduction decreases the content of the other 
apparently by decreasing its rate of syntLs is and/or transport' rather 
than by increasing rates of turnover or conjugation. Im^catioAs ror'he 



1997 



importance of cytokinin: auxin ratios in plant development are considered. 
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^^^^^^^^^^^ ^^ n yr oH n i-^, 

relationship^ between Se contfnt ^ Y W3S t0 inve ^igatethe ' 

activity. o/cytokinin oxidase^ wni^n JfEe^^i" "* ^ 

N-6-benzyladenine (BA^ on this relationsV &X °^ sl y 

cytokinin concentrations were measured K^n " ex ff ned - . Oogenous 

cv. Petit Havana SRI transformed w?th tae xpt of ° f NlC ° tiana tab — 

Agrobacterium tumefaciens under the control" of f t ^ ■ . 

and in non- transformed tissue Linq LC tS^Lm inducible promoter 

The activity of cytokinin I f 9 hC ~ tai[ } dem ma ss spectrometry. 

conversion of ^Twn s- a"?™ 8 '^? 5 7 raeasurin 9 the 

enzyme preparations in vxtrS S e 14 dav^l^nf 1™%*° (3H)adeili - by 

callus contained a ?r fn ,/v C clay-old ipt- transformed 

non-transform^ftL ue ^finl'f :Ltr n anfdJrf lnin ^ aS C ° mpared t0 the 
cytokinins (free bases riSi^f! i • dlhydrozeatin of 

accumulated irthelp^transaen^V 13110160 ' 1 ^ 8 and O-^cosides) 
both ^Pt-transfo^ed^^on 9 ^ llZl P001 ° f 

conszsted predominantly of cytokininfthaJ I« ! ■ m, 
cytokinin oxidase attack fnnri^ ! ~ ? either resistant to 
cytokinins bearing "e-sa^raJed side titin'^T^ ° f cyt ° ki n^ and 
the enzyme (zeatin and its Hh^ni? S ^ ° r have a low affinity for 
74.8% aS the latter 27 7 anf 24 4^'of Jhe ^oo? r r^f 6 ^^ ?1 " 6 and 
in ipt-transformed and non-transfoL^d t^sues end ^enous cytokinins 

2^S e y s folTS'T Parati0nS fr ° m ^transformed tissue 

cJse^f in cn?rol h i?s:u r es Cyt Ac'?ic a t Xida ^ with that 

total levels of cytok^ns of S t T ° f exo 9 enous BA affected the 
cytokinin content^ased by ^7 L^lTf^ ™ different ™e 
transformed tissues 6 and 12 h after Sa f-" 1 lpt " 

Toxoid b d e e t Clined / n ^--sfo™^ ro^l^tT^ 7 ' 
cyt^kinL^ The ' Increase in 

km sx^a£ S^f^^»i2^ and 

^t-c^Ut^we- 

after BA ^ m ^^^~^^^ oxidase activity 




of preferred substrate of the enzyme, N- 6- (DELTA- 2 -isopentenyl) adenosine . 
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Cytokinin metabolites and gradients in wild type and transgenic tobacco 

with moderate cytokinin over-production. 
AUTHOR: Ekloff Staffan; Astot Crister; Moritz Thomas; Blackwell John- 

Olsson Olof; Sandberg Goran (a) 
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^^S^^^ - "^^^ 3 ^' T ~ DNA Plant expression vector carrying a 
< ^romoterJ ; ess/isopentenyl transferase (ipt) gene was 
?Sn^tructed and used to transform Ng ^cotiana tabacum -L.. Several 
primary transf ormants were obtained that displayed a range of 
phenotypes characteristic of cytokinin over-production. Two of the 
transf ormants with moderately altered phenotypes, both of which 
produced viable offspring and expressed the ipt gene at a low 
level, were selected for use in studies of the regulation of cytokinin 
metabolism. Both lines were found to contain high concentrations of 
zeatin-7-glucoside (Z7G) , indicating that Z7G can accumulate in plants 
even when the rate of endogenous overproduction of cytokinins is low 
This supports the hypothesis that 7-glucosidation is an important step in 
the regulation of zeatin (Z) levels. Very sharp gradients in 
concentration of cytokinin riboside and ribotides, related to age of 
tissue and distance from the apex, were found in both wild type and 
transformed plants, which could be important in developmental 
regulation and could also account for some of the discrepancies between 
reported cytokinin levels in various plants. Intriguingly , however 
although the combined level of zeatin riboside and ribotide was much 
higher m the transformed plants than in wild type, the combined 
level of isopentenyl riboside and ribotide was lower. 
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Analysis of cytokinin metabolism iiApt^transgenic tobacco by liquid 

chromatography- tandem mass spectrometry . 
AUTHOR: Redig Pascale (a) ; Schmuelling Thomas; Van Onckelen Harry 
AUTHOR ADDRESS: (a) Univ. Antwerp, Dep. Biol., Universiteitsplein 1, B-2610 

Antwerpen, Belgium* *Germany 
JOURNAL: Plant Physiology (Rockville) 112 (1) : P 141-148 1996 
ISSN: 0032-0889 
DOCUMENT TYPE^-^jHcle 
RECORD TYP y g<^Sstr&tt 
LANGUAGE 





ABSTRACT: TfrTendogenous levels of the major, naturally occurring 



cytokinins in Pisum sativum ribulose-1, 5-bisphosphate carboxylase small 
subunit Brpmoter-i, popentenyl ti-« T,of^ rana gPnc . (g^ aLuigt, 
^tran sformed tobacco (Nicotia n s i-aWnm t ) callus were quantified 
using electrospray- liquid chromatography- tandem mass spectrometry durinq 
a 6-week subcultivation period. An ipt gene was expressed 
frade r control of a tetracvcline-fri.l.K-i h I » pv-om^». ^ ,-^ ri fl n t riilcd 
study or-c ytOKinxn acc umulation and m S i- a hnH gm Activation of the 
ipt in both expression systems resulted in the prnrtiirhj ^n ~f 
mainly zeat fn^type cytokinins . No accumulation of isopentenyladenine or 
isopentenylaaenosine was observed, in Pssu- ipt -trans formed 
calli, as well as in the tetracycline-inducible ipt leaves 
metabolic inactivation occurred through O-glucoside conjugation. No 
significant elevation of cytokinin N-glucosides levels was observed 
Side-chain reduction to dihydrozeatin-type cytokinins was observed in 
both systems. The levels of the endogenous cytokinins varied in time and 
were subject to homeostatic regulatory mechanisms. Feeding experiments of 
ipt transgenic callus with (3H) isopentenyladenine and 
(3H)isopentenyladenosine mainly led to labeled adenine-like compounds, 
which are degradation products from cytokinin-oxidase activity 
Incorporation of radioactivity in zeatin riboside was observed,' although 
to a much lesser extent. = 
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ABSTRACT: The cytokinin biosynthetic gene coding for isopentenyl 
transferase (ipt) was cloned with its native promoter from 
Agrobacterium tumefaciens pTiAch58 and introduced into tobacco plants To 
Zlll 0 ^ 5 ? elevated cytokinin levels in suppressing the formation of 

i nd °lebutyr 1C acid (IBA) was applied to regenerate morphologically 
*\ transqeni = tobacco plants. Northern hybridization revealed ?hat 
the ipt mRNA level in these rooting plants were much lower than 
those in the primary transformed turnout tissues, and the root was 
the part in which the ipt gene mRNA level was the lowest in the 
plant The determination of endogenous zeatin and zeatin riboside levels 

?Zt l ame ^ th thS northern hybridization. These data suggest 

that the transgenic plants we obtained are a good model for studying the 
function and regulation of cytokinin in the whole plant levels. 
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and macrophages that resemble SroWasts Ind'in ndle " sha P ed fibroblasts 
contain clonal populations of t 7™^ f ' n SOme ins tances they 

tissue, keloids 5 nodularLscilti^or'f Jh" fOUnd in ^anulation 7 

iatrogenically immunosuppressed circ^Sa" 1 In P atients ^o are 

vitro to transform into spxndle '- shaped nlrrL* ^ ^ h& induced in 
collagen after stimuli™ k, s " a Ped macrophages, and secrete 

lymphocytes i Th 'auSor n stw fr ° m acti ^ d T 

pseudotumors (ipt) of lvmnh nl^ 9 ^ • f 6 " 63 ° f five inflammatory 
spindle-shaped macrophages T n rllLl™ identif icat i™ of 

lymphocyte-derived cytokine mRNA production ^f^T" 161 * 8 ' a * d 

demonstrated spindle -cshar,^ production. All cases of ipt 

myofibroblasts SaracJeri^frf t Cro ? ha 9 es resembling fibroblasts or 
HAM-56, and Sa-TO vimentin, CD45 (LCA) , CD68 (KP1) or 

procoliagen-Sha 1 ' U ^A £ iTsitu^ and , dem ° nStrated Potion of 
receptor chain gene rearrI™J^ hybridization. Clonal T-cell 

reaction. Str«4 ^SSS^SSStrSr^ ^ chain 
interleukin-6 mRNA cytokine^an^^ " d mterleukin-l-beta and 

patients with ipt W L mnpd IttlT T identified - Although all 
anti- inflammatory medicat^ a u Rereads and nonsteroidal 
Because all-SS retJncS acid f tr e atment - ref ract °ry d isease. 
vitro transformation ^Sr^e^i^J?™**^ t0 inhibit the in 

spindle-shaped macr^gS^J«i^ 1 f2i^ : ? r0dUC J 1,S 

patients with ipt. neotiuroblasts") , it may be of benefit for 
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cytokinins in this process We T Udy the role of 

exogenous addition or Jo mg cntdo? I l T h ? dif ferent The 

tuberization medium resulteV^™ W into the 



in intact 




plants, and microtubers appeared 10-2 0 days earlier than in the 
experiments in which no cytokinin was supplied. Transformation with 
the A grgbacterium tume faci ens ipt gene provided potato clones with 
endogenously elevated cytokinin levels' (3-20 times higher zeatin riboside 
content in different clones) . The onset of tuberization in intact 
ipt- transformed plants with low transaene ex preflfli 

was advanced^jja^£^ with control material, and exogenously applied 

BA further promoted the tuberization process. On the contrary, 
tuberization was strongly inhibited in ipt- transformed nodes, 
and an external increase of the cytokinin level caused complete 
inhibition of explant growth. In untransf ormed (control) nodes cytokinin 
application resulted in primary and secondary tuber formation, which 
depended on the BA concentration in cultivation media.. 
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ABSTRACT: The Agrobacterium-derived cytokinin-biosynthesis gene (ipt^) 
was fused to the wound- inducible proteinase- inhibitor- UK gene promoter 
rrom potato and introducedjnto Nicotiana plumbaginif olia and N. tabacum. 
Maximum accumulation of (iptpfcranscripts in the leaves of transgenic 
Biases was observed within 3-24 h after leaf wounding. Root and stem 
^pt^fnessages were not detected in unwounded transgenic N. 
pTumbaginifolia PI- Il/iptN geedlings until after the plants bolted 
whereas in N. tabacum, Sa-^relatively low level of root and stem 
expression was evident only prior to stem elongation and not 
detected after the plants bolted. Atypical cytokinin effects were 
observed wi.th^t feg^N. plumb aginif olia but not N. tabacum 
trans formants. Transgenic' N. plumbaginif olia plants bolted sooner, 
were taller than control plants and had larger leaves with lower specific 
fresh weights and chlorophyll content. At flowering, the emergence of 
numerous lateral shoots from lower stem sections and basal leaf greening 
followed the moderate increase in root /£p£) transcripts and 
corresponded to a greater than 100-folcHmcrease in zeatin and 
zeatinriboside cytokinin concentrations. The expression pattern of 
the PI-ll-ipt gene followed that of the PI-IIK gene and, when 
e xpresse d in the roo t, corresponded with induction of 
characteristic cytolcinin effects. 
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Effect of Auxin on Expression of the Isopentenyl 

Transferase Gene (ipt) in Transformed Bean (Phaseolus 
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ABSTRACT: The effect of auxin on the endogenous cytokinin content and on 
the expression of isopentenyl transferase gene ( 

ipt) was investigated in bean (Phaseolus vulgaris L. cv. Palgong) 
tumor single-cell clones induced by Agrobacterium tumefaciens C58. The 
major endogenous cytokinins of tumor single-cell clones were zeatin and 
zeatin riboside. Endogenous zeatin and zeatin riboside levels in tumor 
single-cell clones cultured on an auxin- supplemented medium were reduced 
by six-fold and eight-fold, respectively, while tumor single-cell clones 
cultured on the 5.0 mu-M kinetin-supplemented medium did not exhibit any 
reduction in the levels of these cytokinins. The mRNAs isolated from 
normal single-cell clones cultured on 5 . 0 mu-M kinetin and 2.5 mu-M 
picloram- supplemented medium, from transformed single-cell clones 
cultured on hormone-free medium, and from transformed single-cell 
clones cultured on 2 . 5 mu-M picloram- supplemented medium, were subjected 
to Northern blot hybridization. The ipt transcript was not detected 
in tumor single-cell clones cultured on picloram-supplemented medium, but 
the ipt mRNA was detected in tumor single-cell clones cultured on 
hormone-free medium. The amount of ipt mRNA in tumor single-cell 
clones was found to decrease with time in cultures grown on 
picloram-supplemented medium. The nopaline synthase gene (nos) transcript 
was detected in the tumor single-cell clones from both culture 
conditions. It is concluded that picloram regulates the ipt mRNA 
steady state level, either at the transcriptional level or by affectinq 
ipt mRNA stability. 
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The effect of auxin on cytokinin levels and metabolism in transgenic 

tobacco tissue expressing an ipt gene. 
AUTHOR: Zhang R; Zhang X; Wang J; Letham D S (a) ; McKinney S A; Higgins T J 

AUTHOR ADDRESS: (a) Cooperative Res. Cent. Plant Sci., Australian Natl. 

Univ., PO Box 475, Canberra, ACT 2601**Australia 
JOURNAL: Planta (Heidelberg) 196 (1) :p84-94 1995 
ISSN: 0032-0935 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: The ipt gene from the T-DNA of Agrobacterium tumefaciens 

was transferred to tobacco (Nicotiana tabacum L.) in order to study the 
control which auxin appears to exert over levels of cytokinin generated 
by expression of this gene. The transgenic tissues contained 
elevated levels of cytokinins, exhibited cytokinin and auxin autonomy and 
grew as shooty calli on hormone-free media. Addition of 1-naphthylacetic 



wSn. fi J culture medium reduced the total level of cytokinins by 84% 
while 6-benzylaminopurine elevated the cytokinin level when added to 
media containing auxin. The cytokinins in the transgenic tissue were 
labelled with 3H and auxin was found to promote conversion of Latin-type 
cytokinins to 3H-labelled adenine derivatives. When the ver? rapid W 
metabolism of exogenous (3H) zeatin riboside was suppressed by a 
S lZ ir! 1 ^. 1 noncompetitive inhibitor of cytokinin oxidase, 
auxin Promoted metabolism to adenine-type compounds. Since these results 
indicated that auxin promoted cytokinin oxidase activity in the 
transformed tissue, this enzyme was purified from the tobacco 
tissue cultures Auxin did not increase the level of the enzyme per unit 
tissue protein, but did enhance the activity of the enzyme in^i?™ 2 
promoted the activity of both glycosylated and non~ glycosylated form* 
This enhancement could contribute to the decrease in cytokinin leveT 
induced by auxin, studies of cytokinin biosynthesis in the transonic 
cvtokininf rT'^H^ transh ^- ylation of isopentenyladeSe ?y£e 
Tcleot^l it/el* 1 * cytokinins occurred principally af the 
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In ^nf S - °^ ndoaenous 2 «atin riboside by introduction of the ipt 
AU?Sr- GrooJ ^ YPe a n d ^ h f lateral s ^™ ss °* ™tant of tomato? 
^Do^L^U, C(aK ' B ° UWer RGinOUd(a) '- Bussc ^r Marco (a); Lindhout 

AU SfiSS;oi a i: e ^ Dev - Bio1 - cent - piant Breed - Re p- d - »e B . f p.o. 
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(JOURNAL: P i ant Growth Regulation 16 (1) :p27^3TT995~^ 
iS^n~Q±e=/~&9^ - ■ - _ — ' 

DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE : English 

ABSTRACT: We studied axillary meristem formation of the lateral suppressor 
( Is) mutant of tomato afte r elevating the endogenou s cytokinin levels 
through introduction of th e/ isopentenyltransterL. H p^^^ r^ 615 
Agrobacterium tumef aciens . Growth and development of le vefal^ 
transformants were examined during in vitro culture 
divTdfd^^V 3 * 1 ^^ P henofc yP es varying in severity and were 

^t??I?^^^ Others show ed a 

mfTd T^T^V^ n i n ~ like ' ^^eT^sformants with a 
develoo^n^T exh " blted reduced internode length and reduced root 
development. T ransforma nts with a severe phenotype showed even 
shorter intern-SaesTToss of apical dominance, reduction of leaf size 
production of callus at the basis of the shoots and absence of root 
development or development of green non-branchin^oots . Se severity of 
the phenotype correlated well with the levei-^^qJJe^ severit y °f 
expression, as measured by northern analysis . *rt»s*0rS£nts 
ribosidf^St zSnT eXhiblted ^ea^g££*£^ n 

zea£Tn%blfef^ n V6lS u Were n0t elevat * d The increasTTTendogenous 
?«™?- k f 6VelS in the ls mutant did not restore axillary meristem 

5 Ut s ? metlmes bulbous structures were formed in the initially 
from h^i Sa ^ aXllS ; S6Veral adven titious meristems and shoots de^oped 
from below the surface of these structures. It is concluded that a 
reduced level of cytokinins in the Is mutant shoots is not responsible 
for the absence of axillary meristem formation responsible 
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Production of high solids (tomatojfc through molecular modification of levels 

of the plant growth reguYator^^eytokinin. 
AUTHOR: Martineau Belinda (a); Summerfelt Kristin R; Adams Dawn F; Deverna 

Joseeph W 

AUTHOR ADDRESS: (a) Calgene Inc., 1920 Fifth St., Dav*sr==§A 95616**USA 
JOURNAL: Bio-Technology (New York) 13 (3) :p250-254 UL995 7 

ISSN: 0733-222X ^ 

DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Chimeric isopentenyl trans feras^Upt]^ene 

constructs were prepared and introduced into tomato plants via 
Agrobacterium-mediated transformation. Expression of the 
^^5ene, which encodes a key enzyme involved in the biosynthesis 
/ or~the plant growth regulator cytokinin, was modulated using a promoter 
from a gene expressed primarily in tomato ovaries. As expected, the 
ipt gene was expressed, and levels of ryt-nlH ni n w&jr^ 

i'TirrpaRPH r in ov aries of the transgenic plant s. Plant yield and fruit 
processing characteristics of these transgenic plants were examined 
during three consecutive years of field testing. Levels of total solids 
were significantly increased in six of seven, and soluble solids were 
significantly increased in five of seven, independent transgenic tomato 
lines . 
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Transgenic V^obacco^plants that overproduce cytokinins show increased 
tolerance to exogenous auxin and auxin transport inhibitors. 

AUTHOR: Li Yi ; Shi Xiangyang; Strabala Timothy J; Hagen Gretchen; Guilfoyle 
Tom J (a) 

AUTHOR ADDRESS: (a)Dep. Biochem. , 117 Schweitzer Hall, Univ. Missouri, 

Columbia, MO 65211**USA 
JOURNAL: Plant Science (Limerick) 100 (1) :p9-l 
ISSN: 0168-9452 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Transgenic tobacco plants exMessing the Agrobacterium 

tumefaciens cytokinin biosynthetip^Sj^ene under the control of an 
auxin- inducible SAUR (Small AuxinAupRNA) gene promoter were used to 
study interactions between exogenous ly applied auxins or auxin transport 
inhibitors and endogenously produced cytokinins. The transgenic plants 
used in this study had cytokinin levels about 10-fold higher than non- 
transformed tobacco plants. In aseptic culture, the transgenic 
tobacco plants exhibited increased tolerance to the toxic effects of high 
concentrations of exogenously applied auxins. This tolerance is 
exemplified by increased plant height and fresh weight in transgenic 
plants treated with auxin compared to similarly treated non- 




transformed plants. In addition to increased tolerance to exogenous 
auxins, the transgenic plants showed increased tolerance to applied 
transport inhibitors. 
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Fruit-specific expression of the A. tumefaciens isopentenyl 
, transferase gene in tomato: Effects on fruit ripening and 

defense-related gene expression in leaves. 
AUTHOR: Martineau Belinda(a); Houck Catherine M; Sheehy Raymond E * Hiatt 

William R 

AUTHOR ADBRE6*^-tef€^ Fifth gfc / David/ CA 95616 ** USA 

JOURNAL :V £lant J ournal 5 (1) :pll- 191993*^s 
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RECORD TYPE: Abst 

LANGUAGE: English 



RECORD TYPE: Abstract ^Jj^ 



ABSTRACT: This paper describes the analysis of tomato plants 

tr ansformed wit h a chimeric gene consisting of the promoter region 
^f£a rruit specifically expressed tomat o gene linked to the 
\ipt^ene coding sequences trom the Ti plasmid of Agrobacterium 
Tumefaciens. Tfre-^attern of ^expression of this c himeric gene was 
found to be consistent with the expression of the endogenous 
fruit -specific gene and consequentIy7T )ldiiLfci expre ssing the 
chimeric gene were phenotypically normal untid~i iuiL mat uration and 
ripening. A dramatically altered fruit phenotype, islands of green 
pericarp tissue remaining on otherwise deep red ripe fruit, was then 
evident in many of the jfcsan sf o rmed- plants . fly tpkinin l evels in 
.^transformed plant fruit tis sues were 10 to To^f plfThi gh^r- hh an in 

contr ol fruit. In the le aves of aTfruitt^ — 

de^plte ^a— lacic or delegable ipt mkNA accumulati on^ approximately 
fourfoiq-hiijhtfi LUau control leat levels ot cytok min were det ected. It 
is suggested that cytokinin produced in fruit is being transported to the 
leaves since accumulation in leaves of PR-l and chitinase mRNAs , which 
encode defense-related proteins known to be induced by cytokinin, 
occurred only when the transformant was re productive! y active. 
Effects of elevated cytokinin levels on tomato fruit gene 
express ion^and cellular differentiation processes are also 
described. 
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JOURNAL: Physiologia Plantarum 90 (2) :p327-333 1994 
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v3l 

LANGUAGE: English 

ABSTRACT: The effects of transiently elevated cytokinin levels on gene 
expression following stress were examined in transgenic Nicotiana 
plumbagimfolia plants. Plants were transformed with a bacterial 
gene encoding isopentenyl transferase (ipt) cloned 
behind the heat shock (HS) protein 70 promoter from Drosophila 
melanogaster. Following a 1-h, 45 degree C HS of whole plants, the 
ipt transcript levels in leaves increased 30- to 40-fold. Analysis 
of in vitro translation products of leaf messenger RNA showed rapid 
isopentenyl transferase-dependent changes in gene 
expression. A subset comprising 1 to 2% of resolvable translation 
products was specifically up-regulated in heat shock ipt-inducible 
(HS-ipt) plants. Several cDNA clones were isolated which correspond 
to mRNAs that are up-regulated 2- to 4 -fold in HS-ipt plants. Two 
of the cDNAs encode stress-related polypeptides, one a member of a class 
of small heat shock polypeptides (HSP) and the other, a wound- inducible 
glycine-rich protein. Benzylaminopurine feeding experiments show that the 
HSP transcripts are up-regulated by other treatments including watering 
but that cytokmins strongly accelerate or amplify the response. These 
data are the first to show altered modulation of stress-induced genes in 
intact plants transformed with the cytokinin biosynthesis gene 
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Morphometric analysis of the growth of Phsp70-ipt transqeni 1 
plants. 

AUTHOR: Van Loven Karen; Beinsberger Susy E I; Valcke Roland L^M(I)T^an 

Onckelen Henri A; Clijsters Herman MM 
AUTHOR ADDRESS: (a)Limburgs Universitair Centrum, Dept. SBG, Universitaire 
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JOURNAL: Journal of Experimental Botany 44 (268) :pl671-1678 1993 
ISSN: 0022-0957 
DOCUMENT TYPE: Article 
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LANGUAGE: English 

ABSTRACT: The effect of introducing a s upplementary int-ge n* into the 
ge nome of N icotiana tabacum L. cv. PegU: Havana SRI is studied on the 
morphological plant development. TheC^gene , accounting for the 
biosynthesis of cytokinins, was coupled t o,t-he heat - indue i hi P h^7n- 
promoter from Drosophila mol anggaster . Besides the influence of the 
hormonal changes involved, the effects of the experimental conditions are 
examined, namely the in vitro growth conditions for selecting 
transformed plants and the heat treatment to induce ipt-gene 
expression. The phenotype of the plants is determined by the tissue 
sensitivity to three factors: (l) heat treatment reduces stem elongation 
and diameter growth; (2) in vitro pre-cultivation also reduces stem 
elongation; and (3) expression of the ipt-gene stimulates 
diameter growth, induces debudding of the axillary shoots and inhibits 
^ 0 d ^fJ 0pm ^ nt - I" action, axillary bud development indicates that in 
vitro cultivation affects ipt-gene expression. 
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Alterations in auxin and cytokinin metabolism of higher plants due to 
AU?SR? S Hamnf jllTu^ ^ ^ bacteria: <^%> 

AU AustrS ESS: Genet * DSV * BiGl *' MonashUniv " Clayton, VIC 3168- 

'^Tfy 1 Australian Journal of Plant Physiology 20 (4-5) : P 405-423 

. -ISSN: 0310-7841 
DOCUMENT TYPE: Literature Review 
RECORD TYPE: Abstract 
LANGUAGE: English 

^ is ^ eview d * als witl ? the physiological and morphological 

altering the auxin/cytokinin balance in transgenic plants by 
expressing specific genes from pathogenic bacteria. Genes which 
have been used to alter auxin levels or sensitivity in transgenic plants 
include the laaM/iaaH genes from Agrobacterium tumef ac i ens and A ? 
rhizogenes; gene 5 and possibly gene Sb from A. tumefaciens; the'rol B 
and possibly the rol A gene from A. rhizogenes and the iaaL gene from 
Pseudomonas syringae subsp. savastanoi (P. savastanoi) . Genes whic£ have 
been used to alter cytokinin levels in transgenic plants include the 
xpt gene from A. tumefaciens and the rol C gene from A. rhizogenes 

JlteratiLf ^ 10 w m i Cal mec * anisms *ave been identified which result in 
iinfo ? ? V h Y toh °™°™ levels following expression of these 
genes in transgenic plants. Many of the effects on plant development are 
consistent with observations made following exogenous auxin and/or 
cytokinin application to plant tissues, and the availability of these 

SEL I" " ne r h a PPf° aCh t0 thS Stud ^ ° f P lant PhysiologJ using 
transformation methodology. a 
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Expression of a cytokini^s^itjllta^gne f rom Agrobacterium 

tumefaciens T-DNA in J^skefwil low. (SalPix viminalis) 
AUTHOR : Vahala T(a) ; ErlkB^On-?^*dMBerg E; Sander B 
AUTHOR ADDRESS : (a) Dep. Molecular GenetiL, Swedish Univ. Agricultural 

Sciences, Box 7003, S-75006 Uppsala* *Sweden agricultural 
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LANGUAGE: English 

ABSTRACT : Willow cells transformed with an ipt gene from 

Agrobacterium tumefaciens grow in tissue culture' as undifferentiated 
callus without shoot induction. We show that the transformed 

2^^^^^^ 3ined h i" 9 - h ; eVelS ° f the c y fc °^nins_9.beta_-D.J.rbo.f.uranosyl 

- 1 1 ^- m ? n ^ ahate'. demonstrating the presence of a functional 
isopentenyl trans f erase^nzyme . The ipt gene was functional 
transcribed at different levels in different transformed callus 

lack S of ~ f'T 6 ° f Sh ° 0t diff erantiation is appareSy not due to a 
lack of zeatm-type cytokinins in the transformed callus: 
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Construction of a Chlamydomonas reinhardtii mutant with an intronless psbA 
gene . r 

AUTHOR: Johanningmeier Udo; Heiss Silvia 
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DOCUMENT TYPE: Article 
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ABSTRACT: Efficient chloroplast transformation systems now available 

allow the manipulation of the evolutionarily highly conserved psbA gene 
m the eucaryotic organism Chlamydomonas reinhardtii. Two copies of this 
gene in the inverted repeat region of the chloroplast genome contain four 
large group I introns . To analyse possible functions of these introns and 
to generate a mutant for simplified psbA gene manipulations, a psbA cDNA 
fragment was introduced into a psbA deletion mutant using the biolistic 
transformation method. A transformant with no introns in the 
psbA gene has been obtained and represents the first example of the 
removal of a complete set of introns from a chloroplast gene. The newly 
generated strain is photosynthetically competent and contains no 
detectable recipient genome copies. The loss of all four introns appears 
to be phenotypically silent. vp=*l* 
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Transmission and expression of T-DNA of normal -appearing tobacco 

regenerants transformed by Agrobacterium tumefaciens C58 
AUTHOR: Choi Dong-Woog; Kim Sang-Gu(a) 

AUTHOR ADDRESS: (a) Dep. Biol., Seoul Natl. Univ., Seoul 151-742**North 
Korea 

JOURNAL: Korean Journal of Genetics 14 (3) -D223-233 1999 
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DOCUMENT TYPE: Article 
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LANGUAGE: English 

ABSTRACT: Transgenic tobacco plants have been regenerated from 

transformed callus tissues produced by the cocultivation of tobacco 
(Nicotiana tabacum L.) protoplasts with Agrobacterium tumefaciens C5 8. 
H« re i, 1 3 ! regenerants exhibited normal -appearing vegetative 

morphology and produced progeny seeds (F-l) by self-pollination. The F-2 
n?=n^c We M e t fr °, m crosses between F-l plants and normal tobacco 

plants. Most of F-l and F-2 plants appeared phenotypically normal. 
However some of F-l and F-2 plants showed hyperstyly flowers and 
remained sterile. Nopaline synthase (nos) gene sequence from 
transformed callus tissue was restricted by Hpall but nos genes of 

transftrl^ ^ restricted - Transcripts of isophenthenyl 

transferase (ipt) and nos genes were detected from tumour callus 
tissues, but were not detected in normal -appearing F-a and F-2 plants 



The results indicated that the T-DNA of normal -appearing F-l and F-2 
plants might be methylated and be suppressed f or P ?ransc?iption 
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REGENERATION OF PLANTS FROM PEACH EMBRYO CELLS INFECTED WITH A SHOOTY 
MUTANT STRAIN OF AGROBACTER IUM ±«**LTED WITH A SHOOTY 

AUTHOR: SMIGOCKI A C; HAMMERS CHLAG F A 

"SS^Ef^SToS"™- MRIC ' RES - SBEV - PMNT " 0i - BI0L - ™- 

JOURNAL: J AM SOC HORTIC SCI 116 (6). 1991. 1092-1097 1991 

Science™^ ™* Z J ° Urnal ° f the * nerlcan S ° ciet ^ for Horticultural 

CODEN: JOSHB 

RECORD TYPE: Abstract 

LANGUAGE: ENGLISH 

^we r ^ C ^nf^cS U w e ^ l ; Redh r en, PSaCh [PrUnUS P ersica < L -> Bat.ch] embryos 
S n «; J a Sh0 ° ty mUtant Strain of Agrobacterium tumefaciens, 
tms328 Tn5, which carries an octopine-type Ti plasmid with a functional 
cytokinin gene and a mutated auxin gene. Shoots were regenerated from 
embryo-derived callus that was initiated on MS medium lacking 
prohormones Shoots exhibit increased frequency of brancMng and were 

2 Sr i v' 100 ' than thS noninfecte d- Transcripts of the 
tn»s328 Tn5-cytokimn gene were detected using northern analyses of total 
plant RNA Polymerase chain reaction of genomic DNA and cSna resulted in 
amplification of DNA fragments specific for the cytokinin gJne as 
determined by restriction enzyme and Southern analyses The 
concentrations of the cytokines zeatin and zeatin riboside in the leaves 

tf JnT erated PlantS WSre ° n the avera 9 e 51 - f °!d higher than in leaveT 
taken from nontrans formed plants. None of the shoots or callus tissues 

cvtokinin' 1 " 6 f ° r OCt °P ine - The expression of the T-dnI encoded 
n£?S 9Sne p ^ omotes 9 rowth of peach cells in the absence of 
prohormones, thus serving as a marker for transformation In 

induc^e Sep 98ne aPPearS t0 Pr ° m0te mor P h °9 e "^is without an auxin 
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RE f T ™x I0N ° F SH ° 0TY MO RPHOLOGY OF A NONTUMOROUS MUTANT OF 

NICOTIANA-GLAUCA X NI COT I ANA - LANGSDORFFI I BY CYTOKININ AND THE 
I SOPENTENYLTRANS FERAS E GENE THE 

AUTHOR: FENG X-H; DUBE S K; BOTTINO P J; RUNG S-D 

AUTHOR ADDRESS: CENT. AGRIC. BIOTECHNOL. , UNIV. MD., COLLEGE PARK, MD. 
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FULL JOURNAL NAME: Plant Molecular Bioloqy 
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RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT: The shooty morphology of a nontumorous amphidiploid mutant of 



Nicotiana glauca Grah. .times. N. langsdorffii Weinm. was restored by 

cytokinins, whether exogenously applied or endogenously produced by 

transformation of the mutant with a transfer DNA (T-DNA) 

cytokinin-biosynthesis gene (isopentenyltransf erase; ipt) . Auxins 

alone did not confer this effect. Similar transformation was not 

achieved for the parental species. In the case of transformation 

with the ipt gene, selection of the transformed tissues was 

based on its hormone -independent growth in the presence of the antibiotic 

kanamycin. Transformed tissues exhibited a shooty morphology, 

indistinguishable from the of wildtype genetic tumors N. glauca .times. 

N. langsdorffii. This altered phenotype was caused by the presence and 

constitutive expression of the ipt gene, the insertion and 

expression of this gene in transformed tissues was confirmed 

by using the polymerase chain reaction (PCR) technique as well as 

conventional molecular hybridization analysis. Expression of the 

ipt gene led to an elevated level of cytokinin in the 

transformed mutant tissues. This evidence supports the notion that 

genetic tumors are caused, at least in part, by elevated levels of 

cytokinin interspecific hybrids. 
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AGROBACTERIUM- MEDIATED TRANSFORMATION OF THE CULTIVATED STRAWBERRY 
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ABSTRACT: Two disarmed Ti -binary vectors in Agrobacterium tumefaciens have 
been used to produce viable transgeni c strawb erry plants . Fertile 
strawberry plants with a normal phendEype were regenerated after 
transformation with pBIN6, which carries genes for nopaline 
synthase (nos) and neomycin phosphotransferase (nptll) (conferring 
kanamycin resistance) . The transfer and expression of the two genes 
was confirmed by Southern blot analysis, the detection of nopaline 
synthase (NOS) activity in vegetative and reproductive tissues and 
rooting in vitro in the presence of kanamycin. The nos gene continued to 
be expressed in glasshouse -grown plants many months after removal 
from in vitro growth conditions. After selfing the RO plants nos 
segregated in the Rl progeny according to a 3:1 Mendelian ratio. In in 
vitro germinated seedlings there was complete correlation between the 
presence of nopaline synthase activity and the ability of leaf segments 
to produce callus on a medium containing kanamycin. Transgenic clones 
that exhibited an abnormal phenotype associated with cytokinin 
overproduction were produced when plants were transformed with 
pSSl, a derivative of pBIN19 carrying Jpoth the npfTT gene anri thp 




in t. gene (encoding the enzyme isopentenyltransf erase) . Shoots of 

these clones grew on hormone -free medium, could not be induced to root 
and their growth was unaffected by the presence of 5 0 .mu.g/ml kanamycin 
in hormone-free media. 
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ABSTRACT: The gene transfer 
methods gives us the possib 



into plants/using the genetic engineering 

- , bility to/obtain transgeneric plants havjr 

5, f new tra i ts v Some bac£€rial genes can be used for this 



oume jjdc^eriai genes can be used for this 
purpose. Obtaining of a transgeneric plant harbouring the cytokinin 
synthesis _gene ipt (g«ne^ BS= fj@ffi^ 



IffpfMl^ he 1]S eful. a7S^ffl"of 

agrol3-actenarT.pt gene irytfrans formed plant cells interferes 
with the normal growth and regulation of the whole plant. The successful 
transfer of the cloned/lpt gene from the recombinant plasmid 
PGV0319 into the tobacco plant using Agrobacterium vectors and succeeding 
regeneration of pWotypically normal transgenic plants are reported in 
the present paper/ ^ 
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06666208 BIOSIS NO. : 000087108385 

CYTOKININ ANTAGONIST ACTIVITY OF SUBSTITUTED PHENETHYLAMINES IN PLANT CELL 

V^UJjJ. Ul\.£i 

AUTHOR: CHRISTOU P; BARTON K A 

AUTHOR ADDRESS: AGRACETUS , 8420 UNIVERSITY GREEN, MIDDLETON WI 53562 

JOURNAL : PLANT PHYSIOL (BETHESDA) 89 (2). 1989. 564-568 1989 

FULL JOURNAL NAME: Plant Physiology (Bethesda) 

CODEN: PLPHA 

RECORD TYPE: Abstract 

LANGUAGE: ENGLISH 

ABSTRACT: A series of structurally related substituted phene thy 1 amines 

shows extreme toxicity toward wild-type callus tissue cultures of tobacco 
(Nicotiana tabacum) , soybean (Glycine max) , corn (Zea mays) , and 
sunflower (Helianthus annuus L.), but tobacco crown gall cultures are 
resistant to the compounds. The essential components that result in 
toxicity of the phenethylamines include one aromatic hydroxyl and one 
primary aliphatic amino group. A series of attenuated crown gall 
cultures, generated by transformation of - tobaccajwith various 
modified Agrobacterium strains, has been used to demonstrate that the 
resistance of crown galls to the phenethylamines is due to the 
expression in these tissues of isopentenyl transferase, 

a first step in cytokinin biosynthesis. The-toxicity of the compounds to 
tissues cultures is very rapid, but can be overcome by prior exposure of 

l\ f ex °9 enous cytokinin. Because of the relationships we have 
l„lT?t - !} ! 6n c y tokinins and these compounds, we propose that the 
substituted phenethylamines may represent a class of chemicals that can 
be used as specific probes to further an understanding of cytokinin 
metabolism in plant tissues. y 
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DNASE I SENSITIVITY OF THE T DNA IPT GENE IS ASSOCIATED WITH GENE 

EXPRESSION 
AUTHOR: REID R A; JOHN M C; AMASINO R M 

AUTHOR ADDRESS: DEP. BIOCHEM . , COLL. AGRIC. AND LIFE SCI., UNIV 

WISCONSIN-MADISON, MADISON, WIS. 53706. 
JOURNAL: BIOCHEMISTRY 27 (15). 1988. 5748-5754. 1988 
FULL JOURNAL NAME: Biochemistry 
CODEN: BICHA 
RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT: We have analyzed the chromatin structure of the T-DNA 
isopentenyl transferase gene, ipt, in four Nicotiana 
tobacum crown gall tumor lines. These four transformed lines 
contain identical T-DNA inserts and are derivatives of a single clone 
that did not exhibit any tumours properties and contained a highly 
methylated, nonexpressed copy of T-DNA. One of the derivatives also does 
not exhibit tumorous properties, and the T-DNA of this line is not 
expressed. The other three lines have reverted to tumorous growth 
either spontaneously or after treatment with the inhibitor of DNA 
methylation, 5 -azacytidine . Concomitant with this reversion to tumorous 
growth, expression of the ipt gene of these lines has 
reinitiated. In the lines that express the ipt gene, the 
chromatin structure of this gene exists in a conformation that is more 
accessible to DNase I than in the line in which this gene is not 
expressed. The level of ipt expression and DNase I 

sensitivity was independent of the process by which the transformed 
cell lines reverted to tumorous growth. The relationship of chromatin 
structure to gene expression and DNA methylation in these lines is 
discussed. 

1988 



5/3,AB/45 (Item 36 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2002 BIOSIS. All rts. reserv. 

06163519 BIOSIS NO.: 000085126671 

HORMONAL REGULATION OF ZEATIN- RIBOSIDE ACCUMULATION BY CULTURED TOBACCO 
CELLS 

AUTHOR: HANSEN C E; MEINS F JR; AEBI R 

AUTHOR ADDRESS: FRIEDRICH MIESCHER- INST . , P.O. BOX 2543, CH-4002 BASEL 
SWITZERLAND . 

JOURNAL: PLANTA (BERL) 172 (4). 1987. 520-525. 1987 

FULL JOURNAL NAME: PLANTA (Berlin) 

CODEN : PLANA 

RECORD TYPE: Abstract 

LANGUAGE : ENGLISH 

ABSTRACT: Auxin (11 .mu.M . alpha . -naphthaleneacetic acid) and cytokinin 
(1.4 .mu.M kinetin) regulate cytokinin accumulation by 

cytokinin-requiring (C-) and cytokinin-autotrophic (c+) lines of Havana 
425 tobacco (Nicotiana tabacum L.) tissues. No trans-zeatin riboside (ZR) 
(< 0.5 pmol .cntdot. g-l fresh weight) was detected in six C- and nine C+ 



lines grown for 14 d on auxin + cytokinin and auxin medium, respectively 
C+ lines, but not C- lines accumulated ZR (1.9-51. p mol .cntdot. g-l 
fresh weight) when incubated on hormone-free medium but both lines 
accumulated ZR when incubated on kinetin medium. Therefore, it appears 
that kmetm treatment can induce ZR accumulation and that this 
accumulation is blocked by auxin treatment. Similar effects were obtained 
with some lines of cells autotrophic for both auxin and cytokinin. 
Tobacco plants carrying the dominant Habituated leaf-1 allele (Hl-1) 
^K r . fr °?! ^""type Plants in that leaf-derived tissues in culture 
exhibit a C+ phenotype. No differences in ZR content were found in C+ 
leaf tissues from Hl-l/Hl-1 plants and C+ tissues that arise 
epigenetically in wild-type plants. This indicates that the H-l allele 
does not act to induce overproduction of ZR. The Hl-1 allele is known to 
have oncogenic functions similar to the isopentenyl 
transferase (ipt) locus of the Ti plasmid. Although Hl-l/Hl-l 
cells transformed with Ti plasmids defective at the ipt locus 
are tumorigenic and hormone-autotrophic in culture, they contain low 
levels of ZR typical of non- trans formed Hl-1 Hl-1 cells. Therefore 
the high levels of ZR characteristic of cells transformed with 
wild-type Ti plasmids are not necessary for expression of the tumor 
phenotype . 
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TWO AGROB ACTER I UM - TUMEF AC I ENS GENES FOR CYTOKININ BIOSYNTHESIS TI 

PLASMID- CODED ISOPENTENYLTRANSFERASES ADAPTED FOR FUNCTION IN PROKARYOTIC 
OR EUKARYOTIC CELLS ^.lwim -un VKViuuixULU. 

AUTHOR: HEINEMEYER W; BUCHMANN I; TONGE D W; WINDASS J D; ALT-MOERBE J- 
WEILER E W; BOTZ T; SCHROEDER J 
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JOURNAL: MOL GEN GENET 210 (1). 1987. 156-164 1987 

FULL JOURNAL NAME: Molecular & General Genetics 

CODEN: MGGEA 

RECORD TYPE: Abstract 

LANGUAGE: ENGLISH 

ABSTRACT: Tzs and ipt are two Ti plsmid genes coding for proteins 
with isopentenyltransf erase (ipt) activity in vitro. We cloned both 
genes for protein expression in Escherichia _coli--and_-in 
Agrobaet-er4aim_tumef-a^ between the 

two gene^^_an^y^g_the_^pertie^_of_th-e_ protein^i^ ^^^- „ 

IPT ac^iyity^and the enzymes were identical in most properties 
The-most important difference was detected in vivo: the tzs-encoded 
protein was very active in cytokinin production, while the ipt 
protein required overexpression in order to obtain measurable activity in 
bacteria. In both cases, trans -zeatin was the major product of the gene 

=hh^ Y V ^ atl ° n ° f this c y tokinin requires a hydroxylase function in 
addition to the IPT reaction. No such activity could be ascribed to 
tzs or ipt-encoded proteins in vitro or in vivo, but cytokinin 
hydroxylase activity was detected in cells and extracts of E coli 
IZTtl dless ° f the presence or absence of the cytokinin genes. Based on 
these results it is proposed that both genes code for a single enzyme 

ada^d y f^ S ? Pe ^ enyltra e SferaSe) ' that the ^nes and the proteins are 

J? r ^ nc f lon either in bacteria (tzs) or in transformed 
plant cells (ipt) , and that in both prokaryotic and eukaryotic 
cells hydroxylation to trans-zeatin is a function contributed by host 



enzymes . 
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INITIATION OF AUXIN AUTONOMY IN NICOTIANA-GLUTINOSA CELLS BY THE 

CYTOKININ-BIOSYNTHESIS GENE FROM AGROB ACTER I UM - TUME FAC I ENS 
AUTHOR: BINNS A N; LABRIOLA J; BLACK R C 

AUTHOR ADDRESS: DEP. BIOL., UNIV. PENNSYLVANIA, PHILADELPHIA PA 
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JOURNAL: PLANTA (BERL) 171 (4). 1987. 539-548. 1987 
FULL JOURNAL NAME: PLANTA (Berlin) 
CODEN : PLANA 
RECORD TYPE: Abstract 
LANGUAGE : ENGLISH 

ABSTRACT: Agrobacteria carrying mutations at the auxin-biosynthesizing loci 
(iaaH and laaM of the Ti plasmid) induce shoot -forming tumors on many 
plant species. In some cases, e.g. Nicotiana glutinosa L., tumors induced 
by such mutant strains exhibit an unorganized and fully autonomous 
phenotype These characteristics are stable in culture at both the tissue 
and cellular level. We demonstrate that the cytokinin-biosynthesis gene ( 
xpt) of the Ti plasmid is responsible for the induction of both 
auxin and cytokinin autonomy in N. glutinosa. Cloned cell lines carrying 
an ipt gene but lacking iaaH and iaaM are capable of accumulating 
indole-3 -acetic acid. Interestingly, non- transformed N. glutinosa 
tissues exhibit an auxin-requiring phenotype when they are grown on 
medium supplemented with an exogenous supply of cytokinin. These results 
strongly indicate that exogenously supplied cytokinin does not mimic all 
the effects of the expression of the ipt gene in causing the 
auxin- autonomous growth of N. glutinosa cells. 
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07975638 Genuine Article#: 231GU Number of References: 31 

Title: Effective selection system for generating marker-free transgenic 

plants independent of sexual crossing (ABSTRACT AVAILABLE) 
Author (s): Sugita K; Matsunaga E; Ebinuma H (REPRINT) 

Corporate Source: NIPPON PAPER IND CO LTD, CENT RES LAB, KITA KU 5-21-1 

OJI/TOKYO 114// JAPAN/ (REPRINT); NIPPON PAPER IND CO LTD, CENT RES LAB 
KITA KU/TOKYO 114//JAPAN/ ' 

Journal: PLANT CELL REPORTS, 1999, V18, Nil (AUG), P941-947 

ISSN: 0721-7714 Publication date: 19990800 

Publisher: SPRINGER VERLAG, 175 FIFTH AVE, NEW YORK, NY 10010 
Language: English Document Type: ARTICLE 

Abstract: In a previous report, a novel selection protocol termed '-the 
MAT-vector system" for generating marker-free transgenic plants 
(MFTPs) was presented. The first stage of the system is visual 
selection of morphologically abnormal transgenic shoots, ipt 
-snooty, that have lost apical dominance and rooting ability The 
second stage involves elimination of the ipt gene and the 
appearance of MFTPs free of ipt gene influence. The present 
report describes a practical MAT-vector in which removal of the 
ipt gene is efficiently mediated by the site-specific 




recombination system R/RS from Zygosaccharomyces rouxii, in place of 
the maize transposable element Ac, used previously. This improved 
MAT-vector produced MFTPs from 3 9% of moderate ipt-shooty and 70% 
of extreme ipt-shooty lines. These results are superior to the 
previous MAT-vector which produced MFTPs from only 5% of ipt 
-shooty lines. The present novel system also induced direct development 
of MFTPs from adventitious buds without production of ipt-shooty 
intermediates. The presence of beta-glucuronidase (GUS) and neomycin 
phosphotransferase (NPTII) genes of interest, and the absence of the 
ipt gene were verified by a GUS histochemical assay, NPTII assay, 
and molecular analysis. 
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07302954 Genuine Article*: 147XB Number of References: 11 
Title: Rice transformation with a senescence-inhibition chimeric gene 
(ABSTRACT AVAILABLE) 

Author (s) : Fu YC; Ding YY; Liu XF; Sun CQ; Cao SY; Wang DJ; He SJ; Wang XK; 
Li LC; Tian WZ (REPRINT) 

Corporate Source: CHINESE ACAD SCI, GENET INST/BEIJING 100101//PEOPLES R 

CHINA/ (REPRINT); CHINESE ACAD SCI , GENET INST/BEIJING 100101//PEOPLES R 
CHINA/; CHINA AGR UNIV, /BEIJING 100094/ /PEOPLES R CHINA/ 

Journal: CHINESE SCIENCE BULLETIN, 1998, V43, N21 (NOV), P1810-1815 

ISSN: 1001-6538 Publication date: 19981100 

Publisher: SCIENCE CHINA PRESS, 16 DONGHUANGCHENGGEN NORTH ST, BEIJING 

100717, PEOPLES R CHINA 
Language: English Document Type: ARTICLE 

Abstract: A senescence-inhibition chimeric gene containing the specific 
promoter of SAG (12) and IPT gene was transferred into rice with 
the biolistic method. Results of PCR, Dot blotting and Southern 
blotting indicated that the chimeric gene had been integrated into rice 
genome. Analyses of GUS activity and cytokinin content in transgenic 
plants of rice and the observation of T-l generation plant at grain 
formation stage indicated that the foreign gene was expressed. 
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07048099 Genuine Article#: 118EM Number of References: 48 
Title: Expression of the yeast mevalonate kinase gene in trangenic 

tobacco (ABSTRACT AVAILABLE) 
Author (s) : Champenoy S; Tourte M (REPRINT) 

Corporate Source: IBMIG,UPRES 1221, LAB BIOL CELLULAIRE VEGETALE, 4 0 AVE 
RECTEUR PINEAU/F- 86022 POITIERS/ /FRANCE/ (REPRINT); IBMIG,UPRES 1221, 
LAB BIOL CELLULAIRE VEGETALE/F- 8 6022 POITIERS //FRANCE/ 

Journal: MOLECULAR BREEDING, 1998, V4 , N4 , P291-300 

ISSN: 1380-3743 Publication date: 19980000 

Publisher: KLUWER ACADEMIC PUBL, SPUIBOULEVARD 50, PO BOX 17, 3300 AA 

DORDRECHT , NETHERLANDS 
Language: English Document Type: ARTICLE 

Abstract: The coding region of the yeast mevalonate kinase gene (ERG12) , 
under the control of the cauliflower mosaic virus (CaMV) 35S promoter, 
has been inserted in tobacco (Nicotiana tabacum cv. Paraguay Bell) 
using an Agrobacterium tumefaciens binary vector system, integration 
and expression of the ERG 12 chimaeric gene was demonstrated in 
several independent trans formants in which specific mevalonate 
kinase (MK) activity in young plantlets was increased by about 60% on 
average. The expression of this MK gene was accompanied by 
phenotypical modifications, such as acceleration of regenerating 



processes, lateral bud growth, and peculiar flowering behaviour A 
higher chlorophyll content all along the plant development, paralleled 
by an unusual starch accumulation in the leaves of young plantlets and 
Jf"; " roots of full-grown plants, was also detected. Overexpression 
of the MK gene led also to a stronger inhibition of cytokinin- induced 
plant growth by methyl jasmonate in transgenic plants. All these events 
may be interpreted as a possible modification of the hormonal balance 
in transgenic tobaccos. 
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Title: Phenotypic alterations and component analysis of seed yield in 

transgenic Brassica napus plants expressing the tzs qene ( 

ABSTRACT AVAILABLE) 
Author (s): Roeckel P (REPRINT) ; Oancia T; Drevet JR 

^P?^^^^ ™ 1V CLERMONT FERRAND, INRA, LAB ORG & VARIABIL GENOMES 
VEGETAUX, 24 AVE LANDAIS/F-63177 CLERMONT FERRAND / / FRANCE / (REPRINT) • 
SL^'^ BI ° L SCI/ CALGARY/ AB T2N 1N4 / CANADA/^UNI V CLERMONT ' 
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Journal: PHYSIOLOGIA PLANTARUM, 1998, V102, N2 (FEB) P243-249 

ISSN: 0031-9317 Publication date: 19980200 

^'cO^^DSRf T PUBL LT °' " N ° RRE S0GADE ' P ° B ° X 2148 ' DK-1016 
Language: English Document Type: ARTICLE 

Abstract: Cytokinins play an important role in plant development We 

investigated the possibility that the nopaline Ti plasmid gene (tzs) 
from Agrobacterium tumefaciens could encode a protein able to 
participate in plant cytokinin production and lead to alterations in 
plant phenotype as a result of the expression of endogenous tzs 

Zea mav S P htr7n Under ^ C ° ntr01 ° f a heat - in ducible promoter from the 

Zea mays hsp 70 gene. The expression of this fused gene was 

examined in transgenic Brassica napus plants. The tzs gene, which 

encodes the enzyme dimethylallyl transferase, was used as a cytokinin 

£ 10 ^fJ e K 1C ,? ene : The ex P««i°a of the tzs gene was monitored 

by RNA hybridization and analysis of cytokinin. content. Overproduction 

of cytokinin was observed even when the plants had not been 

and . the P la *ts displayed a reduced root system, increased 
height and branching, and delayed flowering. In addition, a significant 

ror r bv S Lcr e nS ^ in the trans * enic P lan ts, IccounSd 

for by increased number of seeds per silique and seed weight. The 
results suggest that increased levels of cytokinins, through the 
expression of tzs, are correlated with growth rather than with 
aitrerentiation processes . 
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Language: English Document Type: ARTICLE 

Abstract: The effect of stress (long-term darkening) on the structure and 
functioning of the photosynthetic apparatus was studied in leaves of 
non- transformed as well as two types of ipt- cuaiea in leaves of 

!T"?f OI i£f V°J acco (Nicotiana tabacum cv. Petit Havana SRI) 
plants, The ip t-gene controlling the biosynthesis of cytokinins 

if to S heafinducib?! i^-^cible P-u-promote/of P?sum sativum 
° at-mducible hsp-promoter of Drosophila melanogaster Pssu- 

ipt transgenic grafts with high contents of endogenous CKs 
retained their chlorophyll (Chi) content during a 15 d dark treatmenr 
while the SRI- and heat-treated Phsp 70-ipt seedUngs which dtd 
not differ significantly in CKs content, lost up Jo 60 % oftheL Ohi 
The normalised variable fluorescence ra^io (F-v/F-m) and oxygen 
evolution decreased dramatically in the course of conSuoufdark 
treatment, indicating a degradation of photosystem. 2 irrespeSSe of 
the plant type, changes in the polypeptide composition of thSkoid 
LiSt ^' i S ^ nalySed *y SDS-PAGE, confirmed ?his degradation process 
Light and electron microscopic observations of leaf sections and of 
the ultrastructure of plastids showed changes corresponding to a 
degradation of the photosynthetic apparatus. sponaing to a 
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Title: Changes of both polypeptide pattern and sensitivKy to cvtokinin 
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BIOL VEGETALE & BIOCHIM CELLULAIRE, EA 2106/F-37200 TOURS / / FRANCE / 
Journal: PLANT PHYSIOLOGY AND BIOCHEMISTRY, 1997, V35, N8 (AUG) P 
603-609 

ISSN: 0981-9428 Publication date: 19970800 
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FRANCE 

Language: English Document Type: ARTICLE 

Abstract: Two-dimensional gel electrophoresis was used to examine 

differences between the polypeptide patterns of an untransf ormed 
periwinkle callus line and a transformed line carrying the 
cytokinin biosynthesis gene isopentenyl transferase ( 
ipt) under control of a light -inducible promoter. Both lines were 
cultured for three weeks on an auxin free medium with or without 
exogenously-added zeatin, in continuous light or in complete darkness. 
Firstly, it was found that exogenous cytokinin treatment increased the 
amount of at least 24 polypeptides and decreased the amount of three 
polypeptides in the untransf ormed line. Secondly, a marked decrease in 
the number and the amount of the polypeptides was observed in the 
2D-gels from the transgenic line. Traces of two cytokinin up-regulated 
polypeptides, the amounts of which have been previously found to be 
correlated with the accumulation of indole alkaloids in periwinkle 
cells in vitro were present in this line. Lastly, exogenous cytokinin 
treatment had very little effect on the polypeptide pattern of the 
transgenic line. These data show that endogenously-produced cytokinin 
does not mimic the effect of exogenous ly- applied cytokinin on the 
polypeptide accumulation in periwinkle ^callus cultures, and that the 
ipt-transgenic line has become insensitive to exogenous cytokinin 
treatment . 
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Abstract: The autonomous growth of plant tumor cells is believed to result 
from their persistent loss of the requirement for growth hormones such 
as auxin and cytokinin. The partially dominant gene Habituated leaf-1 
(HI-l) regulates the requirement of cultures tissues of Havana 425 
tobacco (Nicotiana tabacum L . ) for cytokinins . The HI-1 allele can 
partially restore the tumor phenotype in tobacco cells 
transformed with a Agrobacterium tumefaciens Ti plasmid defective 
in the isopentenyl transferase locus, which encodes a key 
enzyme in cytokiriin biosynthesis and is required f ox^& eoplas tic growth 

To investigate the oncogenic function of HI - 1 , we ~ transformed 

wild-type (hl-l/tLL-i) and Hl-l/Hl-1 tobacco plants with the tms locus 
derived from the~ limited-host-range Ti plasmid pTiAgl62. This locus 
encodes enzymes for biosynthesis of the auxin indole-3 -acetic acid. 
Grafting tests and measurements of the hormone requirement of cultured 
explants show that wound-induced overgrowths arising in tms 
transformed Hl-1 plants are tumorous. While some wound-induced 
overgrowths also formed in hl-l/hl-1 transf ormants , these showed 
slight hormone -autotrophic growth and weak tumorigenicity in graftinq 
tests, In addition, Hl-l/Hl-l tms/tms plants, but not hl-l/hl-l tms/tms 



plants, spontaneously developed rooty teratomatous overgrowths, showed 
flowerxng abnormalities, and formed calli at the base of the stem in 
young seedlings. Thus, Hl-1 tms plants exhibit a tumor-prone phenotype, 
and in this regard closely resemble tumor-prone hybrids that arise in 
f? r 5 a ^ int erspecific crosses of Nicotiana species. Our results show 
that the interaction of just two genetic elements - the mutant Hl-l 
allele of the tobacco host with tms genes of Ti plasmid origin - are 
sufficient for a tumor-prone phenotype. 
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Abstract: NodaTcuttings of in vitro grown potato plants (Solanum 
tuberosum, cv. Miranda) were transformed by a vector plasmid 
carrying ipt gene of Agrobacterium tumefaciens, From the initial 

^' r ^ n °™ St £?V,, Cl0 ? eS of . tr^sgenic P^nts (1, 2, 11, 13 and 15) were 
obtained, which displayed in varying degree shortening of the 

non™^ 8 ' de ^ reas . e . of the le *f size, decrease of apical dominance and 
poor rooting. In addition, two of the clones (11 and 13) showed 
increased stolen and tuber formation. In all these clones the 
endogenous level of free cytokinins (CKs) was increased: from 40% in 
™? n ? alm ° St 300% in clone 1 - Also free indole-3 -acetic acid 

ilf leQt^llZl ^? reaSe ?' ^ U t t0 3 l0WSr degree; the maximal increase 
was 160% (clone 13), Applied kinetin or IAA (1 mg.l(-l)) strongly 

H^^ 86 ?/ 0 ^ and tuber . f oration in clones 11 and 13, although they 
tnt ™^ a f 6C ? °l S r! n stimulated these processes in control plants. 
For control plants the minimal medium sucrose concentration necessary 
for tuber initiation was 6% whereas in clone 1 l plants 2% was 
sufficient. Different distribution of endogenous CKs and IAA was 
observed in clone 11 and control plants. The highest CK content was 
found in transgenic plants in stems and in controls in leaves. In clone 
11 plants abscisic acid (ABA) level was significantly increased in 
comparison to the control throughout the cultivation period. Ethylene 
formation was strongly increased the first week after the 
subcultivation and later on the difference between transgenic and 
control plants rapidly diminished. Reactions of clone 11 plants to red 
(RL) and blue light (BL) were similar to reactions of control plants 

S v, ^° n V plantS Were tal1 and thin with stunted leaves,- in BL 
they had a teratoma-like appearance and formed a very high number of 
tubers. The role of hormones in these changes in growth and tub^r 

formation is discussed. 
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Abstract: We have developed a new plant vector system for repeated 
transformation (called MAT for multi -auto -trans formation) 
in which a chimeric ipt aene. inserted into the transposable 
element^Ar;, t is used as a selectable marker for transformation, 
Selectable marker genes conferring antibiotic or herbicide resistance, 
used to introduce economically valuable genes into crop plants, have 
three major problems: (i) the selective agents have negative effects on 
proliferation and differentiation of plant cells; (ii) there is 
uncertainty regarding the environmental impact of many selectable 
marker genes; (iii) it is difficult to perform recurrent 
transformations using the same selectable marker to pyramid 
desirable genes, The MAT vector system containing the ipt gene 
and the Ac element is designed to overcome these difficulties, When 
tobacco leaf segments were transformed and selected, subsequent 
excision of the modified Ac produced marker-free transgenic tobacco 
plants without sexual crosses or seed production, In addition, the 
chimeric ipt gene could be visually used as a selectable marker 
for transformation of hybrid aspen (Populus sieboldii x Populus 
grandidentata) . The chimeric ipt gene, therefore, is an 
attractive alternative to the most widely used selectable marker genes. 
The MAT vector system provides a promising way to shorten breeding time 
for genetically engineered crops, This method could be particularly 
valuable for fruit and forest trees, for which long generation times 
are a more significant barrier to breeding and genetic analysis. 
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Abstract : Thir~capacities for regeneration, callus formation, and 

organogenesis were studied in tobacco (Nicotiana tabacum L.) plants, 
both wild-type and tra nsformed with the active ipt gene o f 
agroba cterium Trans genTcTpl ants carrying the ipt gen e were 
capable. . of rorming calli only on medium supplemented with2,4-D and 
kinetin. Hpwever, further callus growth did not depend on phytohormone 




presence. The regenerated transgenic plants had short stems with 
numerous leaves; their roots were initiated three -five days earli 
than in the wildtype regenerated plants. Morphological traits of 
transformed regenerants are probably conditioned by their 
specific hormonal system. 
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PLANTA (Abstract Available) 
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Abstract: The rolC gene of Agrobacterium rhizogenes T-DNA plays an 

essential role in the establishment of hairy root disease and its 
overexpression in transgenic plants causes pleiotropic developmental 
alterations, This study investigated whether the biological activity of 
the rolC beta-glucosidase is due to an alteration of the cytokinin 
balance in planta, HPLC radiocounting assays of [H-3] -labeled cytokinin 
glucosides fed exogenously to tobacco leaf disks, to rolC 
expressing Escherichia coil cells or cell -free extracts showed 
that cytokinin N3- and O-glucosides are the preferred substrate of the 
rolC protein. Hydrolysis of N7- and NS-glucosides was not detected at 
substrate concentrations close to physiological levels. Furthermore 
these conjugates were also not active as cytokinins in biotests when 
fed to rolC-expressing tissues. For analysis of the rolC activity 
on endogenous cytokinin conjugates the gene was expressed under 
the transcriptional control of a modified tetracycline-inducible 35S 
promoter, This was done to avoid possible interference with secondary 
effects or plant homeostatic mechanisms which could mask primary in 
planta events when transgenes are expressed constitutively . No 
changes in the endogenous pool of different cytokinin glucosides, as 
determined by a newly developed electrospray tandem mass spectroscopy 
directly coupled to high performance liquid chromatography, were found 
following chemical induction of the rolC gene. Also the levels of free 
cytokinins remained unchanged after gene induction, Hybrid tobacco 
plants expressing the cytokinin- synthezising ipt gene and 
the rolC gene showed added phenotypes indicating that the rolC 
phenotype is mediated on a signalling pathway different from those of 
cytokinins, RolC/ipt hybrids also accumulated high levels of 
cytokinin O-glucosides. It is concluded that the phenotypic alterations 
caused by the rolC gene product are not due to a release of free 
cytokinins from inactive conjugates, most likely because of subcellular 
compartmentation of the putative substrate. 
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Abstract: Five cultivars of Oenothera biennis have been tested for 

callogenesis and organogenesis on different media. The cultivar CV3 has 
been transformed by Agrobacterium tumefaciens strain which 
introduces into the plant genome kanamycin resistance gene and the 
T-DNA ipt gene which causes increased levels of cytokinins. 
Transformed tissues showed elevated levels of cytokinins and grew 
as teratomas forming clumps of short, branched shoots with small 
modified leaves. Roots appeared rarely in later subcultivations of some 
teratomous clones. 
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Title: INHIBITION OF LEAF SENESCENCE BY AUTOREGULATED PRODUCTION OF 

CYTOKININ (Abstract Available) 
Author (s) : GAN SS; AMASINO RM 

Corporate Source: UNIV WISCONSIN, DEPT BIOCHEM,420 HENRY 

MALL/MADISON//WI/53706; UNIV WISCONSIN, DEPT BIOCHEM/MADISON/ /Wl/53706 
Journal: SCIENCE, 1995, V270, N5244 (DEC 22), P1986-1988 
ISSN: 0036-8075 

Language: ENGLISH Document Type: ARTICLE 

Abstract: Controlling expression of IPT, a gene encoding 
is ppentenvl tranaierase (tne enzyme that catalyzes the 
rate-limiting step in cytokinin biosynthesis) , with a 
senescence-specific promoter results in the suppression of leaf 
senescence. Transgenic tobacco plants expressing this chimeric 
gene do not exhibit the developmental abnormalities usually associated 
with IPT expres sion because the system is autoregulatory . 
Because sufficient cytokinin is produced to retard senescence, the 
activity of the senescence- specif ic promoter is attenuated. 
Senescence-retarded leaves exhibit a prolonged, photosynthetically 
active life-span. This result demonstrates that endogenously produced 
cytokinin can regulate senescence and provides a system to specifically 
manipulate the senescence program. 
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Abstract: Two models of potato (Solarium tuberosum L.) tuberization in vitro 
(intact plants and single nodes) were used to study the role of 
cytokinins in this process. We applied hormone in two different ways. 
The exogenous addition of 10 mg . L(-l) N-6-benzyladenine (BA) into the 
tuberization medium resulted in advanced tuber formation in intact 
plants, and microtubers appeared 10-20 days earlier than in the 
experiments in which no cytokinin was supplied. Transformation 
with the agrnha rt-prirm tup af rf fins , ^p 1 " gp^ p^ Erovide fi potato 
clo nes with- endogenously el evated cy tokinin levels (3_-20 timesj iigher 
zeatln riboside content in airterent clones; . The onset of tuberization 
in -i nt-ar-f; ip^j-ra ^iaforme d plants with low transgene 
expression was advanced in comparison with control material, and 
exogenously applied BA further promoted the tuberization process. On 
the contrary, tuberization was strongly inhibited in ipt- 
transformed nodes, and an external increase of the cytokinin 
level caused complete inhibition of explant growth. In untransf ormed 
(control) nodes cytokinin application resulted in primary and secondary 
tuber formation, which depended on the BA concentration in cultivation 
media . 
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Abstract: The effects of cytokinins on accumulation of the coumarin 
scopolin in tobacco tissues were investigated. Leaf discs were 
transformed with the Agrobacterium tumefaciens ipt-gene 
under control of either its native promoter or a light -inducible 
promoter: several shoot cultures were isolated, from which ipt 
-transgenic callus cultures were initiated. Leaves from all the 
ipt-transgenic shoot cultures (grown in light) accumulated high 
level of scopolin, whereas control (untransf ormed) leaves did not. 
Callus cultures carrying the ipt-gene under control of its own 
promoter accumulated higher contents of scopolin as compared with 
untransf ormed calli, irrespective of light or dark condition. 
Dark-grown callus cultures carrying the ipt gene under control of 
the l ight- in ducible pro moter accumulated scopolin at comparable amounts 
that did untranst ormed calli; transferring the transgenic calli from 
dark to light, or adding a cytokinin to the culture medium resulted in 
an increase of the scopolin content. Exogenously applied cytokinin also 
increased the scopolin content of untransf ormed callus cultures. These 
data show that cytokinins control coumarin accumulation, and that 
enhanced levels of endogenous cytokinins could mimic the effect of 
exogenous cytokinins on coumarin pathway in tobacco tissues. 
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Title: THE FAS OPERON OF RHODOCOCCUS FASCIANS ENCODES NEW GENES REQUIRED 

FOR EFFICIENT FASCIATION OF HOST PLANTS (Abstract Available) 
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Abstract: Three virulence loci (fas, aft, and hgp) of Rhodococcus fascians 
D188 have been identified on a 200-kb conjugative linear plasmid 
(pFiD188) . The fns locus was delimited to a 6.5-kb DNA fragment by 
insertion mutagenesis, single homologous disruptive recombination, and 
in trans complementation of different avirulent insertion mutants. The 
locus is arranged as a large operon containing six open reading frames 
whose expression is specifically induced during the interaction 
with host plants. One predicted protein is homologous to P-450 
cytochromes from actinomycetes . The putative ferredoxin component is of 
a novel type containing additional domains homologous to transketolases 
from chemoautotrophic, photosynthetic , and methylotrophic 
microorganisms. Genetic analysis revealed that fas encodes, in addition 
to the previously identified ipt, at least' two new genes that are 
involved in fasciation development, one of which is only required on 
older tobacco plants. 
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Abstract: The bacterial isopentenyl transferase (ipt) 

gene involved in cytokinin biosynthesis was fused with a promoter from 
the proteinase inhibitor II (PI-IIK) gene and introduced into Nicotiana 
plumbaginifolia. Transcripts of the ipt gene were wound- inducible 
in leaves of transgenic PI-II-ipt plants. In leaf disks excised 
from fully expanded leaves, transcript levels increased 25- to 35 -fold 
within 24 h and by 48 h were reduced by about 50%. In flowering plants, 
message levels were 2- to 5 -fold higher than in pref lowering plants. 
These plants were used to test for defensive properties of cytokinins 
against insects. Manduca sexta larvae consumed up to 70% less of the 
PI-II-ipt leaf material on flowering plants than larvae feeding 
on controls. Normal development of Myzus persicae nymphs was also 
delayed. Approximately half as many nymphs reached adulthood on PI-II- 
ipt leaves than on controls. Zeatin and zeatinriboside levels in 
leaves remaining on PI-II-ipt plants after hornworm feeding were 
elevated by about 70-fold and the chlorophyll a/b content was double 
that of controls. Exogenous applications of zeatin to the PI-II- 
ipt leaves enhanced the level of resistance to the tobacco 
hornworm and almost completely inhibited normal development of the 
green peach aphid nymphs. Transcript levels of an acidic chitinase gene 
were low and minimally inducible in PI-II-ipt leaves. The mode of 
action of the cytokinin gene product on enhanced insect resistance is 



not clear but may involve the products of secondary metabolic pathways. 
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Abstract: The IPT cell line, derived from an undifferentiated 

bronchial carcinoma, produced, in conditioned medium, immunoreactive 
basic fibroblast growth factor (bFGF) , insulin-like growth factors I 
and II (IGF-I and IGF-II) , epidermal growth factor (EGF) , 
transforming growth factor alpha (TGFalpha) , and 
transforming growth factor beta-2 (TGFbeta2) in its latent form 

i\ n0, 7^ a ^ e i e ! : " derived 9 rowth fac tor (PDGF), tumour necrosis factor 
alpha (TNFalpha) , or transforming growth factor beta-1 
(TGFbetal) . Comparative studies of growth stimulation of human 
umbilical vein (HUV) endothelial cells indicated that the growth 
factors detected in lPT-conditioned medium do not solely account for 
its proliferative effects on these cells. These results support 
previous characterization studies [1,2] that suggest the production of 
a potentially novel tumour-derived endothelial cell growth factor bv 
the IPT cell line. y 
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Abstract: Transgenic tobacco (Nicotiana tabacum L. cv Wisconsin 38) plants 
expressing the Agrobacterium rhizogenes role gene under the 
control of the cauliflower mosaic virus 35S RNA promoter were 
constructed. These plants displayed several morphological alterations 
reminiscent of changes in indole-3-acetic acid (IAA) , cytokinin, and 
ft tit llln < G A) - con tent. However, investigations showed that neither 
the IAA pool size nor its rate of turnover were altered significantly 
in the rolC plants. The biggest difference between role and wild-type 
^PA^nH 3 ^ 11 ^eventrations of the cytokinin, isopentenyladenosine 
(iPA) and the gibberellin GA19. Radioimmunoassay and liquid 
chromatography- mass spectrometry measurements revealed a drastic 
reduction in rolC plants of iPA as well as in several other cytokinins 
tested, suggesting a possible reduction in the synthesis rate of 



• 



cytokinins. Furthermore, gas chromatography-mass spectrometry 
quantifications of GA19 showed a 5- to 6-fold increase in rolC plants 
compared with wild-type plants, indicating a reduced activity of the 
GA19 oxidase, a proposed regulatory step in the gibberellin 
biosynthesis. Thus, we conclude that RolC activity in transgenic plants 
leads to major alterations in the metabolism of cytokinins and 
gibberellins . 
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MINNESOTA, DEPT HORT SCl/ST PAUL/ /MN/55 108 

Journal: PLANT MOLECULAR BIOLOGY, 1993, V22, Nl (APR), P13-23 

ISSN: 0167-4412 

Language: ENGLISH Document Type: ARTICLE 

Abstract: The effects of expressing a chimeric gene consisting of a 

soybean heat shock gene promoter and a sequence that encodes an enzyme 
catalyzing the synthesis of a potent phytohormone, the cytokinin iPMP, 
have been analyzed in transgenic tobacco plants. The production of 
cytokinin endogenously produced several effects previously 
undocumented. The differentiation of shoots independent of exogenous 
cytokinin from heat-treated transgenic plant leaf explants demonstrates 
that long-term heat treatments do not interfere with complex 
developmental processes. This extends the potential usefulness of heat 
shock gene promoters to conditionally express genes during 
windows of development that span several weeks. 
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02452864 Genuine Article#: LC487 Number of References: 36 
Title: LEVELS AND LOCATION OF EXPRESSION OF THE 
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TOBACCO (Abstract Available) 
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ISSN: 0167-4412 

Language : ENGLISH Document Type : ARTICLE 

Abstract: The location of gene expression of the Agrobacterium 

tumefaciens ipt gene promoter in transgenic tobacco plants was 
examined using the beta-glucuronidase (GUS) reporter gene. 
Expression of GUS was detected in every organ and most cell types 
examined. The highest levels of GUS activity were found in roots. To 
further examine the transcriptional basis of. this broad 
expression pattern, deletions in the 5* noncoding region of the 
gene were translationally fused to two promoterless reporter genes, 
encoding the enzymes chloramphenicol acetyl transferase (CAT) and 
beta-glucuronidase (GUS) . Reporter enzyme assays revealed the existence 
of an upstream segment required for maximal promoter function, the 5 ' 
end of which is between -442 and -408 of the P(ipt) ATG codon. 




This upstream segment is required for maximal levels of GUS 
expression in roots, but not in other organs, and a tobacco 
suspension-cultured cell line. The implications of broad ipt 
expression on the process of crown gall tumorigenesis are 
discussed. 
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01983746 Genuine Article*: JR327 Number of References: 26 

Title: ALTERED MORPHOLOGY IN TRANSGENIC TOBACCO PLANTS THAT OVERPRODUCE 

CYTOKININS IN SPECIFIC TISSUES AND ORGANS 
Author (s): LI Y; HAGEN G; GUILFOYLE TJ 

Corporate Source: UNIV MISSOURI , DEPT BIOCHEM, 117 SCHWEITZER 

HALL/ COLUMB I A/ /MO/ 6 5 2 1 1 
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01921543 Genuine Article*: JL675 Number of References: 33 
Title: CORRELATION BETWEEN THE EXPRESSION OF T-DNA IAA BIOSYNTHETIC 

GENES FROM DEVELOPMENTALLY REGULATED PROMOTERS AND THE DISTRIBUTION OF 
IAA IN DIFFERENT ORGANS OF TRANSGENIC TOBACCO (Abstract Available) 
Author (s) : SITBON F; LITTLE CHA; OLSSON O; SANDBERG G 
Corporate Source: SWEDISH UNIV AGR SCI, DEPT FOREST GENET & PLANT 

PHYSIOL/S-90183 UMEA/ / SWEDEN/ ; SWEDISH UNIV AGR SCI, DEPT FOREST GENET & 
PLANT PHYSIOL/S-90183 UMEA/ / SWEDEN/ ; FORESTRY CANADA, MAR I TIMES 
REG/ FREDERICTON E3B 5 P7/NB/ CANADA/ 
Journal: PHYSIOLOGIA PLANTARUM, 1992, V85, N4 (AUG), P679-688 
ISSN: 0031-9317 

Language: ENGLISH Document Type: ARTICLE 

Abstract: To alter the level and distribution of IAA in tobacco, the T-DNA 
iaaM gene was fused to the T (R) -DNA l' promoter, and this construct was 
used to transform transgenic tobacco SRI plants containing the 
natural iaaH gene. Coexpression of the l'-iaaM and iaaH genes was 
associated with reduced plant height, leaf size, and internode 
diameter. Free and conjugated IAA levels were higher in l'-iaaM/iaaH 
plants than in wild-type, most notably in the basal leaves and 
inte modes . 

Extending this work, hygromycin- resistant plants containing the 
iaaM gene expressed from either the 1', CaMV 35S or potato ST-LS1 
promoters were crossed with a kanamyc in -resistant 35S-iaaH plant. 
Transcription of the iaaM and iaaH genes, and levels of IAA and ABA 
were monitored in hygromycin- and kanamycin-resistant progeny. Growth 
was inhibited in all lines, particularly in 35S-iaaM x 35S-iaaH plants 
The phenotypes of l'-iaaM x 35S-iaaH and 35S-iaaM x 35S-iaaH plants 
were similar to those of l'-iaaM/iaaH and 35S-iaaM/iaaH plants 
respectively, indicating that iaaH expression does not limit IAA 
biosynthesis. Transcription of the iaaM gene varied between the lines 
as well as within and between organs of the same line. An increased IAA 
level was associated with iaaM transcription in most organs. Overall 
the ABA level was- higher in wild- type than in transgenic lines, but' 
did not vary between the transgenic lines. 
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Title: EFFECTS OF AGROBACTERIAL ONCOGENES IN KIDNEY VETCH 

( ANTH YLL IS- VULNERAR I A L) (Abstract Available) 
Author (s) : STILLER J; NASINEC V; SVOBODA S; NEMCOVA B; MACHACKOVA I 
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Journal: PLANT CELL REPORTS, 1992, Vll, N7 (JUL), P363-367 
Language: ENGLISH Document Type: ARTICLE 

Abstract: Kidney vetch seedlings were induced to form hairy roots by 
inoculating their mesocotyls with the wild-type strain 15834 of 
Agrobacterium rhizogenes or with the A. tumefaciens strain C58C1 
containing a binary vector system (the pRiA4b as a helper and the 
vector pCB134 6 bearing a pTiC5 8 -derived isopentenyl 
transferase gene (ipt, cytokinin biosynthetic gene) under 
control of its native regulatory sequences) . Transgenic lines of three 
distinct phenotypes were selected: (i) Typically, the pRil5834- 
transformed tissues were stabilized in vitro and maintained for 
long periods as aseptic, fast-growing, hormone -independent, 
plagiotropic hairy root cultures which never regenerated shoots and 
lost the ability to synthesize opines. Their genomic DNA contained both 
the T (L) - and the T (R) -DNA. (ii) One of the HR-lines transgenic for the 
T-DNA of pRil5834 (named 52AV34) started to regenerate spontaneously 
into teratomous shoots. The shoots were found to produce opines and 
both the T(L) and T(R) parts of T-DNA were found to be partly deleted 
and/or rearranged. They contained phytohormones in similar levels as 
those found in seed-born shoots, (iii) A practically identical 
morphogenic response as in the line 52AV34 was observed in the clone 
27AV46. However, its shooty, dark-green, slow-growing teratomas were 
proven to be kanamycin-resistant , opine -producing, and double- 
transformed by the pRiA4b sequences and the ipt gene. They 
over-produced auxins as well as cytokinins (mainly indoleacetylaspartic 
acid and ribosides of zeatin and isopentenyladenine) . 
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Title: DELAYED LEAF SENESCENCE IN TOBACCO PLANTS TRANSFORMED WITH 

TMR, A GENE FOR CYTOKININ PRODUCTION IN AGROBACTERIUM (Abstract 

Available) 

Author (s): SMART CM; SCOFIELD SR; BEVAN MW; DYER TA 

Corporate Source: AFRC, INST GRASSLAND & ENVIRONM RES, WELSH PLANT BREEDING 
STN,PLAS GOGERDDAN/ ABERYSTWYTH SY23 3 EB / DYFED / WALES / ; JOHN INNES CTR 
PLANT SCI RES , CAMBRIDGE LAB/NORWICH NR4 7 UJ// ENGLAND / ; JOHN INNES CTR 
PLANT SCI RES , SAINSBURY LAB/NORWICH NR4 7UJ/ /ENGLAND / 

Journal: PLANT CELL, 1991, V3 , N7 , P647-656 

Language: ENGLISH Document Type: ARTICLE 

Abstract: The aim of this study was to investigate whether enhanced levels 
of endogenous cytokinins could influence plant development, 
particularly leaf senescence. Tobacco plants were transformed 
with the Agrobacterium tumefaciens gene tmr, under the control of the 
soybean heat shock promoter HS6871. This gene encodes the enzyme 
isopentenyl transferase, which catalyzes the initial step 
in cytokinin biosynthesis. After heat shock, the cytokinin level 
increased greatly and the level of tmr mRNA, undetectable at 
20-degrees-C, rose and remained high for up to 8 hours. The levels of 
cytokinin and tmr mRNA were substantially lower by 24 hours. 
Transformed plants grown at 20-degrees-C were shorter, had larger 
side shoots, and remained green for longer than untransf ormed plants. 




The differences were more pronounced after several heat shocks of whole 
plants or defined areas of leaves. Our results demonstrated that plant 
morphology and leaf senescence can be manipulated by changing the 
endogenous level of cytokinins . 
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Title: EFFECTS OF THE INTRODUCTION OF AGROB ACTER I UM - TUME FAC I ENS T-DNA 

IPT GENE IN NI COT I ANA - TAB ACUM - L CV PETIT HAVANA SRI PLANT-CELLS 
(Abstract Available) 

Author (s): BEINSBERGER SEI; VALCKE RLM; DEBLAERE RY; CLUSTERS HMM - DEGREEF 

JA; VANONCKELEN HA 
Corporate Source: UNIV INSTELLING ANTWERP , DEPT BIOL/B-2 610 
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Journal: PLANT AND CELL PHYSIOLOGY, 1991, V32, N4 , P489-496 
Language: ENGLISH Document Type: ARTICLE 

Abstract: Transformation of tobacco leaf discs with the 'cytokinin' 
ipt gene yielded several transgenic callus tissue lines, 
respective to the kind of ipt construction present in the A. 
tumefaciens cointegrates . Those calli containing an active ipt 
gene were able to grow hormone -autotrophically and showed an increased 
endogenous cytokinin level in comparison with controls. Analysis of 
endogenous IAA level did not allow any quantitative correlation with 
the cytokinin content. However, a minimal level of auxin seems to be 
necessary to obtain hormone -autotrophic growth. Exogenously supplied 
NAA significantly reduced the endogenous cytokinin content without 
modifying growth characteristics. 

The varying chlorophyll content in the different callus lines 
elicited the study of the ultrastructure of the plastids . The controls 
contained small plastids, often filled with starch or accumulated 
vesicles that did not allow observation of the internal membrane 
system. The 'Pssu-ipf line, having a higher cytokinin content, 
showed plastids with an internal membrane system consisting of stroma 
and grana thylakoids, but this structure was lost during subculture. 
Swollen thylakoids appeared, the amount of starch was reduced and 
vesicles were accumulating. 
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Is ethylene involved in inhibition of root growth in transgenic lines 
overproducing cytokinins? 

Purushothama, M. G. ; Nadaradjan, s.; Dhanalakshmi , R. ; Sashidhar V R • 
Prasad, T. G. " ' 

Department of Crop Physiology, University of Agricultural Sciences, 
GKVK, Bangalore 560 065, India. 

Journal of Plant Biology vol. 26 (1): p. 93-95 

Publication Year: 1999 

Language: English 

Document Type: Journal article 

Overexpression of the gene encoding isopentenyltransf erase (ipt) , 
an enzyme in cytokinin biosynthesis, indicated that phenotypic 
abnormalities in the transgenic tobacco plants are closely associated with 
enhanced ethylene production and the severity increased in the presence of 
auxin. it is concluded that ethylene is involved in cytokinin 



overproduction in transgenic lines. 15 ref. 
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^Eg|d^ta^ phenotype change connected with Agrobacterium tumefaciens 
mediated transformation of non-ripening tomato mutant 

Bartoszewski, G.; Fedorowicz, o.; Malepszy, S.; Smigocki, A- 
Niemirowicz-Szczytt, K. fit, ^mxy^jvx, a. , 

^S a ^ men ^ tt ° f Plant Genetics ' Breeding and Biotechnology, Warsaw 
Agricultural University, Poland. 

Biology and biotechnology of the plant hormone ethylene II. Proceedinas 

Se^e^ Symposium, Thira (Santorini) , Greece T-S 

ethvSne 6 ^ * iol0g £ a » d biotechnology of the plant hormone 

ethylene II Proceedings of the EU-TMR-Euroconf erence Symposium, Thira 
(Santorini), Greece, 5-8 September, 1998. 

p. 399-400 ^ T ^ == ^) 

Publication Year: n1999^/ 

J.'c'rSersori 113 ' ^ K "' Chan9 ' Kl6e ' Ble6Cker ' A - B " Pech < 

ISBN! Sh 0-7923-594Lj CademiC Publishers " Dordrecht, Netherlands 
Language: English 
Document Type: Conference paper 

hrJn«f™^ Pen ^ 9 <n ? r) t0mat ° < L y c °Persicon esculentum) mutant was 
transformed with an xsopentenyl transferase gene under 

heat shock promoter control. Of the 18 transgenic plants regenerated 3 

IZlnZT leT m orLS Penin9 W " tet ~ploid, reacting' in 

changed leaf morphology, one was a typical nor mutant and the third was a 
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Improvement of forage crop yield and retardation of leaf senescence bv 

introduction of gem^Qr^t okinin synt hetase into plants senescence *>Y 
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Agriculture, Kyungpook National University, Taegu 702-701, 
the Korean Society of Grassland Science vol. 19 (3) : 
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isopentenyl transferase (ipt ) gene 
cytokinin biosynthesis was fused with 35 S prompt e r^ 
jnosaic^ virus and i nf .rod u ce gLinto tobacco pTa^ sf^otT^nT 

tr ^ H ^- a .,^' |amsua) z^a Agrobacterium tumefac iens -medi 5refr— 

transformation. As expected, ipt was cons ti tut ively 
expressed in all tissues of transgenic plants. Several primary 

trans^rin^ ^ re ° b ^ ined that expressed different 1 eve 1 s of 

transcripts for i pt . Three transgenic plants with different 
expression levels of ipt were selected and selfed to obtain 
homozygous lines for further analysis. A number of interesting phenotypic 




changes, such as viviparous leaves, delayed senescence, larger axillary 
shoots, an abundance of tiny shoots at the apex and a release of lateral 
buds, were observed in transgenic plants. Chlorophyll content was 1.5- to 
4 -fold higher in transgenic plants as compared with non- trans formed 
plants. These results indicate that the cytokinin synthesized in 
transgenic plants could improve forage crop yield by delaying leaf 
senescence and increasing leaf number. 19 ref. 
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Increased steady state mRNA levels of the STM and KNAT1 homeobox genes 
in cytokinin overproducing Arabidopsis thaliana indicate a role for 
cytokinins in the shoot apical meristem. 

Rupp, H. M . ; Frank, M . ; Werner, T. ; Strnad, M.; Schmulling, T. 
Universitat Tubingen, Centre for Plant Molecular Biology (ZMBP) , 
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Language : K^nqlApft 
Document Type: Journal article 

This study investigates the consequences of endogenously enhanced 

biosynthesis of the plant . hormone -cytokinin in_Arabidopsis-~thaliana . 

Trans cri££iona]__cc^rol of th e bacter4a-I--irpt~qene by t he Drosophil a 

melanogas ter hsp^O — (keat shock firo_t e_in) promoter enabled 

temperature -dependent increased cytokinin production in transgenic planfs~T 
Heat-treated plants accumulated higher levels of unbound and bound 
zeatin-type cytokinins, the latter being preferentially N-conjugated 
glucosides. Cytokini n overp roduction significantly increased the biomass 
of seedlings transgenic^ had higher steady state mRNA levels of 

the shoot me ^i s t em^ s^eearFyang homeobox genes KNAT1 and STM, similar to the 
cytokinin-overproducing shoot meristem mutant ampl (hpt, cop2 , pt) . This 
finding, together with previously described phenotypic similarities 
between transgenic cytokinin-overproducing plants and plants 
overexpressing the KNAT1 or KN1 genes, suggests that these factors act on 
the same pathway. It is hypothesized that cytokinins act upstream of KNAT1 
and STM. The influence of cytokinins on homeobox genes provides a link 
between the hormone and the developmental genes and indicates a role for 
cytokinins in the shoot apical meristem. 37 ref. 
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Plan£^ tra ns formation : advances and perspectives. _ 
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Language: English^ — Summary Language: Portuguese 
Document Type: Journal article 

In this review, recent, approaches for foreign gene introduction 
(biolistics, whole. tissue, electroporation, in planta Agrobacterium 
transformation ) , screening (reporter gene possibilities and 
performance 1 ) and trans formant selection (ipt selective marker) 
are ^ discussed. Transgene expression and mechanisms underlying 
(trans) gene inactivation are presented. Practical applications of 
genetically modified plants, field tests and commercial transgenic crops 



worldwide and in Brazil are listed, as well as the main traits and species 
modified. Potential uses of transgenic plants for animal feed production, 
biological remediation and synthetic polymer assembly are also mentioned. 
84 ref. 
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Cytokinin content and lo cation in the leaves of the wi ld-type and 
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-Veselov, ST Yu. ; Valcke, R. ; Onckelen, H. van; Kudoyarova, G. R. 
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Cytokinin content was assayed in leaves of non- trans formed tobacco 
plants and those transformed with a genetic .construct con t a ia4iig__£ii5L 
1 ight-indnribl p -iph — gene, using liquid chromatography followed by 
mass spectrophotometry and by thin- layer chromatography combined with a 
immunoenzyme assay. Immunocytological location of phytohormones was 
investigated after successively treating plant tissue sections with 
polyclonal antibodies against zeatin riboside, species-specific 
immunoglobulins labelled with colloid gold and a silver preparation. 
Cytokinin content in leaves of transformed plants was higher than in 
those of wild-type plants. The bottom leaves of the former accumulated 
zeatin nucleotides. The contents of zeatin and zeatin riboside in the 
upper leaves exceeded that in the lower leaves both in transformed 
and wild-type plants. Staining confirmed that the contents of zeatin and 
zeatin riboside in the leaves were correlated with the intensity of 
immunostaining of leaf sections. High zeatin content in the bottom leaves 
of transgenic plants did not affect the level of immunostaining. 17 ref. 
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Developmental targeting of gene expression by the use of a 
senescence -specific promoter. 
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Leaf senescence, like many other plant developmental processes, is a 
genetically controlled programme that is regulated by a complex array of 
environmental and internal factors. This final phase of plant development 
is different from other developmental events not only temporally but also 
biochemically and genetically, which provides unique opportunities for 
targeting gene expression for both basic and applied research. This 
chapter describes senescence-targeted isopentenyl transferase 



(IPT) gene expression using a senescence-specific promoter 
for studies of cytokinin biology. in addition to considering the 
development of a ipt expression system, studies on the genetic 
transformation of tobacco with senescence-associated genes (SAG) are 
described. Molecular evidence for the autoregulatory nature of the SAG12- 
IPT system is discussed. 43 ref. 
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Seed-specific expression of the isopentenyl 

transferase gene (ipt) in transgenic tobacco. 
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Language: English 

Document Type: Journal article 

Agrobacterium tumefaciens gene ipt, a cytokinin biosynthetic gene 
encoding isopentenyl transferase, was fused to a promoter from 
a seed-specific gene, vicilin, and introduced into tobacco cells. Intact 
fertile plants were generated. Expression of the vicilin-ipt 
gene was confined to seeds and resulted in enhanced levels of cytokinins 
m developing seeds and increased seed protein content. Using a simplified 
quantification method, a significant increase in the levels of endogenous 
cytokinins was recorded at 16-21 days after flowering. Growth and 
morphology (pod numbers/plant and seeds/pod) of the transgenic plants and 
seed germination were normal. 3 0 ref. 
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Properties of plasma membranes of Phsp 7 0 -ipt transformed 
tobacco (Nicotiana tabacum) . 
Bultynck, L. ; Geuns, J. M. C; Ginkel, G. van; Caubergs, R J 
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Phytochemistry vol. 45 (7): p. 1337-1341 
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Application of 10 successive daily heat shocks reduced the growth of 
control tobacco (Nicotiana tabacum cv. Petit Havana SRI) plants by about 
15*; for Phsp 70-ipt transformed plants this was about 48% 
The shoot diameter of these ipt -trans formed plants increased 
tL ^? U L 75% ' In addition ' in heat shock treated ipt-plants ( 
IPT-HS) the upper lateral buds grew out due to a reduction of apical 
dominance The older leaves of ipt -HS plants had a higher 
chlorophyll content. In spite of the observed effects due to a higher 
endogenous cytokinin content in the IPT-HS plants, no significant 
changes were observed on the plasma membrane fatty acid composition, nor 
on its fluidity as determined from the steady-state fluorescence 
anisotropy of DPH. Only a minor change in the plasma membrane free sterol 
composition was found as evidenced by a 20% decrease in the stigmasterol 
to sitosterol ratio in ipt -HS, indicative for a possible 



anti -senescence effect of enhanced endogenous cytokinins, but without 
significant effects on the plasma membrane function. 26 ref . 
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Conditional transgenic expression of the ipt gene indicates 
a function for cytokinins in paracrine signaling in whole tobacco plants. 
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This study investigated whether an increased production of the plant 
hormone cytokinin in roots, the main site of its synthesis and the 
putative signalling organ, can influence developmental events, such as 
growth of axillary shoot meristems or leaf senescence, in the plant shoot. 
To this end, transgenic tobacco plants (Nicotiana tabacum) were generated 
that conditionally overproduced cytokinins. These plants harboured the 
Agrobacterium tumefaciens ipt gene under the transcriptional control 
of a modified CaMV 35S promoter that is repressed in plants with high 
titres of tetracycline repressor protein. De-repression of transcription 
led to a rapid >50-fold increase in hormone concentration. The time course 
of changes in the steady-state levels of 16 different cytokinin 
metabolites, as a consequence of IPT enzyme activity, was monitored 
in different plant tissues. Zeatin riboside was the first and most 
significantly increased product; zeatin, dihydrozeatin and glucosides 
accumulated later. The consequences of enhanced cytokinin synthesis 
remained mainly restricted to the site of hormone production. For example, 
de-repression of ipt gene transcription in lateral buds caused the 
growth of single buds only at the site of tetracycline application. In 
reciprocal grafts of transgenic plants with wild-type plants, no 
biological cytokinin effects, i.e. growth of lateral shoot meristems or 
sequential leaf senescence, were observed in the non- transgenic plant 
part. Also, the increase in steady-state levels of cytokinins remained 
restricted mainly to the transgenic part, despite a specific increase of 
the zeatin riboside concentration in the transpiration stream. These 
results question the role of cytokinins as a long-range root- to- shoot 
signal in correlative control of apical dominance and sequential leaf 
senescence of tobacco, and support the assumption that this hormone is 
relevant to paracrine signalling. 50 ref. 
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Auxin-cytokinin interactions in transgenic plants expressing the 
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The thesis is based on six papers (included as an appendix), and 
presents results from studies on how plant morphology is influenced by 
cytokinins and auxins, their metabolism and interactions. The studies were 
mainly conducted with tobacco plants (Nicotiana tabacum cultivars) , with 
hybrid aspen (Populus tremula x P. tremuloides) chosen for 
transformation with the promoter-less ipt gene. Protein 
synthesis in the cambial region of Scots pine (Pinus sylvestris) shoots 
during reactivation was also studied; understanding and control of growth 
and development of commercial Swedish forest species such as Scots pine is 
a long-term aim. 8 pp. of ref . 
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The location of GUS (uidA) gene expression under control of the 
T-cyt gene promoter (gene 4 of T-DNA encoding isopentenyl 
transferase ) (from Agrobacterium tumefaciens) was examined by 
biochemical assays in transgenic tobacco (Nicotiana tabacum cv. W3 8) and 
potato (Solanum tuberosum cv. Desiree) plants. Results showed that T-cyt 
was expressed in roots, stems, leaves and buds, and the highest 
levels of GUS activity were found in tobacco stems during axillary bud 
initiation and in potato buds on tubers. Levels of expression were 
also high in wounded leaves of transgenic potato. GUS expression was 
induced in transgenic tobacco stems by cytokinin treatment but not by 
auxin treatment, indicating that the T-cyt promoter might be selectively 
induced by exogenous plant hormones. 11 ref. 
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The effects of the auxin transport inhibitors 1-naphthylphthalamic acid 
(NPA) and 2 , 3 , 5-triodobenzoic acid (TIBA) on. leaf morphogenesis of 
transgenic Nicotiana tabacum (cv. Xanthi) plants expressing the 
Agrobacterium tumefaciens cytokinin biosynthetic gene, ipt, were 
examined. The formation of saucer-shaped leaf -like organs at the shoot 
apex and at lateral buds was observed. The formation of apical 



saucer-shaped leaf-like organs could be duplicated by the application of 
exogenous NPA and cytokinin to wild-type tobacco seedlings. Adventitious 
leaf-like organs with altered petiole and blade morphology were also 
observed in the transgenic plants treated with auxin transport inhibitors. 
It is suggested that the combination of diminished auxin transport and 
elevated cytokinin can lead to alterations in leaf development in tobacco. 
34 ref. 
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Effect of cytokinin on alkaloid accumulation in periwinkle callus 
cultures transformed with a light-inducible ipt gene. 
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The effect of cytokinins on accumulation of indole alkaloids in 
periwinkle (Catharanthus roseus) callus cultures was investigated. 
Firstly, it was found that exogenous ly- applied cytokinin increased the 
ajmalicine and serpentine content of untransf ormed callus culture obtained 
from cotyledons. Secondly, periwinkle cotyledons were transformed 

with the isopentenyl transferase (ipt) gene under the 
control of a light-inducible promoter and two transformed callus 
lines were used in order to investigate whether endogenous ly-produced 
cytokinin could also increase the alkaloid production. It was found that 
the ipt-transgenic tissues accumulated higher levels of 
isopentenyl transferase transcripts as well as zeatin 
riboside, even under non-inductive condition, but lower concentration of 
alkaloids compared to that of untransf ormed tissues. A 28 kDa polypeptide 
whose accumulation was previously found to be associated with alkaloid 
production in a periwinkle cell suspension was also present in the non- 
transformed tissue and its level was increased in parallel to the 
cytokinin-enhanced alkaloid production. Neither light induction condition, 
nor exogenous cytokinin treatment led to the increase of the 2 8 kDa 
polypeptide accumulation in the transformed tissues. All these data 
show that endogenously-produced cytokinin does not mimic the effect of 
exogenously-applied cytokinin on the alkaloid production in periwinkle 
calli. 34 ref. 
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33 

ducing cytokinins do not accumulate 

Chenieux, J. C; Rideau, M. ; Hamdi, 
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vol. 45 (3) : p. 223-230 



Cytokinins play a critical role in several aspects of plant growth, 
metabolism and development. It has been reported previously that adding 
cytokinins to the culture medium of a suspension-cultured cell line of 
periwinkle (Catharanthus roseus) increased the accumulation of indole 
alkaloids. Studies were conducted to investigate the effects of 
exogenously applied cytokinins and elevated levels of endogenous 
cytokinins on indole alkaloid production. An Agrobacterium tumefaciens 
strain yielding a plasmid with the isopentenyl transferase 
gene under control of its own promoter was used. Co-culture of suspension 
cells with the bacteria caused a severe stress response leading to cell 
necrosis; thus, this material was not transformed . However, 
periwinkle cotyledons were successfully transformed . It was 
confirmed that callus cultures generated from the isopentenyl 
transferase -transgenic cotyledons accumulated high cytokinin 
concentrations. Treating normal callus cultures (generated from 
untransformed ' cotyledons) with cytokinins enhanced their alkaloid 
production. In contrast, the enhanced concentration of endogenous 
cytokinins in transgenic calluses did not increase indole alkaloid 
production, and thus did not mimic the effect of exogenously applied 
cytokinins. Hypotheses to explain this discrepancy are discussed. 33 ref . 
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Effect of alien ipt gene on hormonal concentrations of plants. 
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International Symposium, Moscow, Russia, September 4-10, 1994. 

Conference Title: Plant hormone signal perception and transduction: 
Proceedings of the International Symposium, Moscow, Russia, September 
4-10, 1994. 

p. 171-173 /^T*' 

Publication Year: 

Editors: Smith, A. R. ; Berry, A. W. ; Harpham, N. V. J.; Moshkov, I. E.; 
Novikova, G. V.; Kulaeva, O. N. ; Hall, M. A. 

Publisher: Kluwer Academic Publishers -- Dordrecht, Netherlands 

ISBN: 0-7923-3768-9 

Language: English 

Document Type: Conference paper 

Transgenic plants carrying the isopentenyl transferase gene 
(ipt) and normal tobacco plants (Nicotiana tabacum) were analysed to 
compare their phytohorm one statu s . Total cytokinin (zeatin, zeatin 
riboside, isopentenylaajenine and isopentenyladenosine) level and free IAA 
content were always higher in shoots regenerated from transgenic cultures 
although the concentrations were lower in roots. In transgenic plants, 
IAA-oxidase activity was lower and the concentration of its protectant 
chlorogenic acid was increased. Transgenic plants also contained lower 
concentrations of abscisic acid. 14 ref. 
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Publication Year: 1996 
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Language: English 

Document Type: Journal article 

Three approaches have been used to investigate the inhibitory role of 
the cytokinin class of phytohormones in plant senescence: external 
application of cytokinins; measurement of endogenous cytokinin levels 
before and during senescence; and manipulation of endogenous cytokinin 
production in transgenic plants. In transgenic plant studies, endogenous 
cytokinin levels are manipulated by ex pression of IPT, a gen e 

encoding ^p^n^ny! transf eragg: Transgenic plants 

ex^re-sslng IPT from a ^£i&r_y_ __-Qf promote rs exhibit 
developmental and morphological alterations, ah7T-o£ten display retarded 
leaf senescence. A recently developed autoregulatory senescence-inhibition 
system targets cytokinin production quantitatively, spatially and 
temporally, and results in transgenic plants that exhibit significantly 
delayed senescence without abnormalities. These transgenic studies not 
only confirm the regulatory role of cytokinins in plant senescence, but 
also provide a way to manipulate senescence for potential agricultural 
applications. 71 ref. 
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Commercial peppermint (P; Mentha x piperita cv. Black Mitcham) , native 
spearmint (NS; M. spicata) and Scotch spearmint (SS; M. x gracillis (M. x 
gracilis) cv. Baker) petioles, and orange mint (OM; M. (piperita var.) 
citrata) leaf discs were cocultivated with a number of Agrobacterium 
tumefaciens strains. P, SS and OM initiated tumour-like callus tissue on 
growth regulator-free MS medium after cocultivation with strain A281, a 
hypervirulent agropine strain containing Ti plasmid pTiBo542. Callus did 
not initiate from explants cocultivated with strain C58, a virulent 
nopaline strain, with A136, a plasmidless strain, or from uninoculated 
controls. A281-derived callus was maintained on growth regulator-free 
medium in the absence of antibiotics for up to two years with no bacterial 
outgrowth. No shoots regenerated from any of the tumours on regeneration 
medium. Five of seven OM callus lines assayed gave a positive signal for 
agropine. DNA extracted from OM tumour tissue hybridized to a DNA probe 
specific to the T-DNA region of pTi plasmid. Genomic Southern analysis of 
DNA from tumours of P and SS indicated that one to a few copies of the 
T-DNA integrated into the mint chromosomes. PCR amplification of genomic 
DNA with primers specific for one of the T-DNA encoded genes yielded 
fragments that, when analysed by restriction enzyme mapping and on 
Southern blots, corresponded to the cytokinin biosynthesis gene ipt 

(isopentenyl transferase) . These results demonstrate 
transformation of three species of mint and the potential for using 
A. tumefaciens to transfer economically important genes into commercial 
mint cultivars. 11 ref. 
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Expression of the isopentenyl transferase gene is 
regulated by auxin in transgenic tobacco tissues. 
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The isopentenyl transferase gene (ipt ) from 
Agrobacterium tumefaciens was isolated and introduced, via a disarmed 
binary vector, into tobacco using the Agrobacterium tumefaciens -mediated 
gene transfer system. The expression of the ipt gene was 
monitored by RNA hybridization, western blotting and cytokinin analysis. 
The addition of auxin to the media rapidly reduced the level of cytokinins 
in the transgenic tissues and this was associated with a reduction in 
IPT mRNA and protein levels. It is concluded that the hormone auxin 
can regulate expression of a gene involved in biosynthesis of the 
second hormone cytokinin. Although exogenous benzyladenine did not 
directly affect ipt gene expression, it did antagonize the 
effect of auxin on levels of cytokinins and IPT mRNA and protein. 
48 ref. 
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The pattern of cytokinin content in transgenic and wild-type tobacco 
seedlings as affected by heat shock. 
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The pattern of the endogenous cytokinin content was monitored during the 
day in the shoots of transgenic tobacco (Nicotiana tabacum) plants 
containing a heat -inducible ipt gene responsible for 
isopentenyl transferase synthesis. Heating transgenic plants 
at 4 0 deg C for 1 h yielded an increase in endogenous cytokinins, as 
compared to the normal level in the plants kept at 24 deg C for the whole 
period. However, this increase was not permanent, as after 5 h following 
heat-shock treatment, there was essentially no difference in cytokinin 
content between heated and untreated plants. In the shoots of wild-type 
tobacco, heat shock activated the processes diminishing cytokinin 
concentration, which are the typical plant response to heat shock. When 
such a response also manifests itself in transgenic plants, it can cause a 
transient cytokinin accumulation after heat shock treatment. 12 ref. 
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An efficient adventitious shoot regeneration system from leaf segments 
of the apple cultivar Granny Smith was developed. Regenerants in 
sufficient frequency were obtained under the optimal conditions in 
presence of 3 mg BA, 2 mg 2iP and 0 . 2 mg NAA/litre. Putative transgenic 
plants were regenerated from leaf segments that were co-cultivated with 
disarmed C58 Agrobacterium tumefaciens strain containing either of the 
following binary plasmids : pGV2449 or pGV2492. The chimaeric marker gene 
for neomycin phosphotransferase II (nptll) and ipt genes (encoding 
for isopentenyl transferase, the first enzyme i n^ the cvtoki nin 
biosynthetic pathwavj were " tnt -c g rale Q in boT E~~plasmid derivatives. Seven 
p t t tative transg enic plants were obtained on the selective medium 
containing 50 micro g/ml kanamycin after transformation with 
pGV2449. The expression and integration of nptll marker gene was 
detected in leaves of the plants. Rooting of the propagated plants was 
only achieved in presence of anticytokinin substance, 

4-substituted-triazolo (4,5,d) pyrimidine and 0.5 mg IBA/litre. 11 ref. 
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Cytokinin involvement in the control of coumarin accumulation in 
Nicotiana tabacum. Investigations with normal and transformed 
tissues carrying the isopentenyl transferase gene. 
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57 The effects of cytokinins on accumulation of the coumarin scopolin in 
-^tobacco tissues were investigated. Leaf discs were transformed with 
the Agrobacterium tumefaciens ipt gene under control of either its 
native promoter or a light -inducible (Rubisco (ribulose-bisphosphate 
carboxylase/oxygenase)) promoter. Several shoot cultures were isolated, 
from which ipt transgenic callus cultures were initiated. Leaves 
from all the ipt transgenic shoot cultures (grown in light) 
accumulated a high level of scopolin, whereas control (untrans formed) 
leaves did not. Callus cultures carrying ipt under the control of 
its own promoter accumulated higher contents of scopolin as compared with 
untransf ormed calluses, irrespective of light or dark conditions. 



Dark-grown callus cultures carrying ipt under the control of the 
light-inducible promoter accumulated scopolin to levels comparable with 
untransformed calluses. Transferring transgenic calluses from dark to 
light or adding a cytokinin to the culture medium resulted in an increase 
of the scopolin content. Exogenously applied cytokinin also increased the 
scopolin content of untransformed callus cultures. These data indicated 
that cytokinins control coumarin accumulation, and that enhanced levels of 
endogenous cytokinins could mimic the effect of exogenous cytokinins on 
coumarin pathway in tobacco tissues. 27 ref . 
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Progress in identifying the genes and gene products involved in 
cytokinin control of growth and development is reviewed. Biochemical 
approaches are considered under the headings cytokinin biosynthesis, 
cytokinin metabolism and cytokinin receptors. Genetic approaches to the 
study of cytokinins have made use of cytokinin accumulation mutants and 
cytokinin response mutants. The molecular approaches discussed include 
those used in the study of cytokinin control of gene expression and 
transgenic plants expressing the ipt gene (encoding 
isopentenyl trans f erase) from Agrobacterium tumef aciens . 134 ref. 
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The clones used were 717 1B4 (Populus tremula x P. alba (P. canescens) ) , 
Beaupre and Boelare (both P. trichocarpa x P. deltoides (P. 
interamericana) ) and Ogy (P. deltoides x P. nigra (P. canadensis)). The 
genetic transformation was by coculture with Agrobacterium 
tumef aciens. Different vectors were tested. Clone 717 1B4 was successfully 
transformed using plasmid p35SASOM3C carrying the gene for 
O-methyltransferase (involved in lignin synthesis) . The other 3 clones 
showed no regeneration when transformed with the same constructs. A 
cloning strategy was developed for the Tmr (Ipt) gene with the PRI-a 
promoter. This gene codes for an enzyme involved in the synthesis of 
cytokinins and when introduced into the plant genome conditions an 
acceleration of growth. Earlier tests involving transformation with 
this gene led to an abnormal development of transformed plants; 




hence the use in this case of an inducible promoter (PRI-a) , which allows 
control of gene expression in the plant. 8 ref. 
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Morphometric analysis of the growth of Phsp 70-ipt transgenic 
tobacco plants . 
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The effect of introducing a supplementary ipt-gene into the genome 
of Nicotiana tabacum cv. Petit Havana SRI was studied. The ipt-gene, 
accounting for the biosynthesis of cytokinins, was coupled to the 
heat -inducible hsp70 promoter from Drosophila melanogaster . The influence 
of the hormonal changes involved was examined as well as the effects of 
the in vitro growth conditions used for selecting transformed plants 
and the heat treatment to induce ipt-gene expression. The 
phenotype of the plants was determined by the tissue sensitivity to three 
factors: (1) heat treatment reduces stem elongation and diameter growth; 
(2) in vitro pre-cultivation also reduces stem elongation; and (3) 
expression of the ipt-gene stimulates diameter growth, induces 
debudding in the axillary shoots and inhibits root development. In 
addition, axillary bud development indicates that in vitro cultivation, 
implying a stress condition, affects hsp70-ipt gene expression 
26 ref. 
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The tumorous amphidiploid hybrid (GGLL wild type) of N. glauca x N. 
langsdorf f ii, a non-tumorous mutant (GGLL mutant), and the parental 
species were used to study the molecular and physiological mechanisms 
underlying spontaneous genetic tumorigenesis . Endogenous levels of 
cytokinins in various tissues of all 4 genotypes were measured in 
immunoassays. Tumours contained relatively higher level of cytokinin than 
other tissues. The non-tumorous mutant exhibited a shooty morphology, 
indistinguishable from that of wild type genetic tumours, when it was 
treated by exogenous ly- applied cytokinins or transformed with an 
Agrobacterium tumefaciens Ti T-DNA gene (ipt ) encoding 
isopentenyltransf erase, an enzyme involved in the biosynthesis of 
cytokinin. This altered phenotype of the transformed mutant was 



caused by an elevation in the level of cytokinin resulting from the 
constitutive expression of the ipt gene. The spatial and 
temporal regulation of the Ng rol (N. glauca genomic genes homologous to 
the A. rhizogenes Ri rol genes) gene expression was also examined in 
genetic tumors. The expression of Ng rolC was higher in tumours than 
in normal tissues, suggesting that Ng rolC, which may have a similar 
function as Ri rolC to release free cytokinins from their conjugated 
forms, might play an important role in genetic tumour formation and/or 
maintenance. In conclusion, it seems that genetic tumours were caused, at 
least in part, by elevated levels of free cytokinin in interspecific 
hybrids. Furthermore, to identify other regulators of tumour induction and 
growth, PCR (polymerase chain reaction) was used to isolate protein kinase 
sequences from Nicotiana. RNA blot analyses showed that transcripts of 4 
isolated kinase genes accumulated differentially during genetic tumour 
induction. Transcription of one protein kinase, named NIPK2 , increased 
during tumour induction, while other kinase transcripts showed little 
change during the induction period. Thus, protein kinases may play a very 
critical regulatory role in plant hormone -mediated genetic tumorigenesis 
in Nicotiana. 64 ref . 
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Phytohormone content and morphological characteristics were analysed in 
plant material derived from Nicotiana tabacum cv. Petit Havana SRI leaf 
discs transformed with the Agrobacterium tumefaciens T-DNA ipt 
gene using recombinant Ti-plasmids pGV2492 and pGV2488. Data on the 
cytokinin content and cytokinin : auxin ratio are provided for (1) 
transgenic calluses; (2) transgenic regenerants; (3) transgenic grafts 
(with transgenic shoots sandwiched in a vertical incision of a decapitated 
untransf ormed tobacco plant) and (4) transgenic seedlings. 7 ref. 
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Transgenic plants and transgenic plant mosaics for the expression 
of pathogen derived genes able to affect phytohormone activity. 
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Information on phytohormone activity in genetically engineered plants 
containing pathogen derived genes is collated on the basis of studies on 
(1) genetic mosaics for cytokinin synthesis (ipt gene from 
Agrobacterium tumefaciens) , (2) genetic mosaic for the expression of 
the rolC gene of A. rhizogenes, (3) plants transgenic for the IAA lysine 
synthetase (iaaL) gene of Pseudomonas savastanoi, and (4) plants 
transgenic for tapetum specific expression of the rolB gene. Most 
studies were made with tobacco. 14 ref . 
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Floral development and expression of floral homeotic genes are 
influenced by cytokinins. 

Estruch, J. J.; Granell, A.; Hansen, G. ; Prinsen, E.; Redig, P.; 
Onckelen, H. van; Schwarz-Sommer , Z.; Sommer, H.; Spena, A. 
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Tobacco plants that are somatic mosaics for the expression of a 
cytokinin-synthesizing gene (isopentenyl transferase ) have 
viviparous leaves and were obtained by inserting the maize transposon Ac 
into the untranslated leader sequence of the 35S-ipt gene. 
Epiphyllous buds can be either vegetative or floral. Floral adventitious 
buds can be either normal or abnormal. Abnormalities of floral development 
correlate with: (1) a local activation of the cytokinin-synthesizing gene; 
(2) a drastic increase in floral cytokinin content; and (3) a decrease in 
the steady- state levels of mRNA homologues of the homeotic genes DEFA, GLO 
and PLENA of Antirrhinum majus. Thus, these data show that cytokinins in 
planta are able to alter the development of floral organs and to decrease 
the expression of 3 homeotic floral genes. Nucleotide sequence data 
for the tobacco cDNA clone are deposited under EMBL Data Library accession 
number X67959. 29 ref. 
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Modulation of chloroplast gene expression in transgenic plants of 
tobacco following changes in the phytohormone balance. 
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Transgenic plants of 2 types were produced: containing the Escherichia 
coli glucose-6-phosphate isomerase gene xyl and the cytokinin synthesis 
gene ipt from Agrobacterium tumef aciens Ti-plasmid T-DNA. Analysis 
of plants of both types showed an increase in the content of cytokinins . 
Northern blot hybridization, which was used to assess accumulation of mRNA 
of the rbcL gene coding for the large subunit of ribulose-bisphosphate 
carboxylase, showed an increased content of this mRNA both in the 
transgenic plants and after treatment with exogenous cytokinin. Changes in 
the content of mRNAs of some other chloroplast genes in the transgenic 
plants were studied, e.g. psbA, proB, several ndh genes and the gene for 
23S rRNA. 
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Viviparous leaves produced by somatic activation of an inactive 
cytokinin- synthesizing gene. 
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A chimaeric gene consisting of the CaMV 35S promoter and the 
isopentenyl transferase (ipt ) gene of Agrobacterium 

tumef aciens, split by the Activator element of maize, was introduced into 
tobacco. Tobacco plants that are somatic mosaics for expression of a 
cytokinin-synthesizing ipt gene have viviparous leaves. Such a 
formation of shoots in an abnormal position represents a significant 
deviation from the usual organization of the plant body where a central 
axis produces shoots only in the axils of lateral leaf appendages and 
according to a precise phyllotactic pattern. This report links vivipary to 
the expression of a gene whose product is involved in the synthesis 
of the phytohormone cytokinin. 27 ref . 
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Max-Planck-Institut fur Zuchtungsf orschung, Carl-von-Linne Weg 10, 5000 
Koln 30, Germany. 

Current Opinion in Biotechnology vol. 3 (2): p. 159-163 
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Alterations to the biological activities of phytohormones can result in 
modifications of plant physiological and developmental processes. 
Microbial organisms that are pathogens or symbionts of plants are natural 
models for studying such modifications. Several genes of bacterial origin 
able to alter phytohormone content and activity in plants have been 
characterized, including genes whose products can synthesize and modify 
phytohormones and/or hydrolyse phytohormone conjugates. Their 
expression in transgenic plants has confirmed that several 



morphological and physiological traits can be altered simultaneously by 
the expression of a single gene. This approach has been shown to be 
of value not only in achieving a better understanding of the fundamental 
mechanisms underlying growth and development in plants, but also m 
attaining agriculturally important goals, such as the control of ripening. 
The genes for isopentenyltransf erase (ipt) and IAA synthase daa M 
and iaaH) of Agrobacterium tumefaciens, the rolB gene of A. tumefaciens 
(encoding a beta -glucosidase) , the IAA-lysine synthetase daaL) gene of 
Pseudomonas syringae subsp. savastonoi and several plant genes encoding 
ACC synthase and ACC oxidase are considered, especially their 
expression in transgenic plants. 48 ref . 
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Chimaerism was studied at the level of gene constructs. Results are 
presented of experiments which have shown that (1) expression of the 
IAA lysine synthetase (iaal) gene of Pseudomonas syringae subsp. 
savastanoi under the control of the CaMV 35S promoter causes morphological 
alterations in transgenic tobacco plants; and (2) expression of the 
ipt gene of Agrobacterium tumefaciens under the control of the CaMV 
35S promoter in Nicotiana tabacum, N. rustica and N. plumbagimf olia 
prevents in vitro plant regeneration, but when the gene construct is split 
by a maize transposable element (Ac) in vitro response is restored. 15 
ref. 
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The subject is reviewed under the headings; biological effects of 
cytokinins, how cytokinins originate, tRNA as a source of free cytokinins, 
metabolism of cytokinins (cytokinin conjugates and cytokinin oxidase) , 
production of cytokinins in transgenic plants, reducing the cytokinin 
content of plant cells, habituation, how cytokinins act in plant cells, 
production of secondary metabolites in transformed plants, and 




outlook for the future. The potential is highlighted for using cytokinin 
genes in transgenic plants to increase yield by expression post 
anthesis. The Agrobacterium tumefaciens ipt gene has been 
expressed in transgenic tobacco and Arabidopsis plants in response 
to stimulation of a heat shock promoter. Antisense ipt genes might 
be used to reduce levels of cytokinin relative to auxin, thus stimulating 
rooting and reduction of branching in some ornamental and forest trees. 
Key future targets are cloning the genes regulating cytokinin 
mobilization, degradation and inactivation, and cytokinin binding sites. 
42 ref. 
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This paper was presented at a meeting of the Belgian Association of 
Plant Physiology at Liege on 14th Nov. 1987. The Agrobacterium tumefaciens 
T-DNA gene 4 encodes for isopentenyl- transferase which 
catalyses the first step in cytokinin biosynthesis. Chimeric T-DNA gene 4 
constructions incorporated in Nicotiana tabacum cv. Petit Havana SRI. in 
the pGV831 vector were mobilized in A. tumefaciens in the Ti-plasmid 
vector pGV2260. Since the pGV831 contained a selectable marker 
(Pnos-nptll) the transformed cells could be selected on a 
kanamycin-containing medium in presence of both auxins and cytokinins so 
that the activity of different chimeric genes in an identical genetic 
background could be compared. In the control line, which contained only 
the selectable marker, very low cytokinin amounts were observed. In 
tobacco calli containing the octopine (pTi C58)-, the nopaline (pTi B6S3) 
gene 4 coupled to its own non-light inducible promoter, as well as m 
calli transformed with the chimeric octopine gene 4 coupled to the 
Pnos promoter, an increase of the endogenous levels of both cytokinins and 
IAA was observed. Consequently all gene 4 -containing tissues managed to 
survive on a phytohormone -deficient medium. Surprisingly low endogenous 
cytokinin levels were found in light-grown calli containing a chimeric 
gene 4 construct coupled to the light -inducible Pssu promoter. Growth 
experiments on phytohormone -deficient media, however, showed that in the 
light some of the Pssu-gene 4 lines survived whereas in the dark the same 
lines turned brown and died. 6 ref. 
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Temporal and spatial distribution of mannopine synthase (mas) promoter 
activity was determined throughout the development of transgenic tobacco 
plants using bacterial lucif erase luxA and luxB as reporter genes. 
Luciferase activity was determined by luminometry in vitro and visualized 
by computer-enhanced single-photon video imaging in vivo. The activity of 
the mas dual promoters increased basipe tally in developing plants and was 
wound- inducible in leaf and stem tissue. Hormone bioassays with isolated 
plant tissues and tumours deficient in the transferred DNA (T-DNA) -encoded 
genes iaaM, iaaH and ipt indicated that activity of the mas dual 
promoters is regulated by auxin and enhanced by cytokinin in both 
differentiated and tumorous plant cells. 33 ref . 
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Two disarmed Ti-binary vectors of A. tumefaciens were used to produce 
viable transgenic strawberry plants. Fertile strawberry plants with a 
normal phenotype were regenerated after transformation with pBIN6, 
which carries genes for nopaline synthase (nos) and neomycin 
phosphotransferase (nptll) (conferring kanamycin resistance) . The transfer 
and expression of the 2 genes was confirmed by Southern blot 
analysis, the detection of nopaline synthase activity in vegetative and 
reproductive tissues and rooting in vitro in the presence of kanamycin. 
The nos gene continued to be expressed in greenhouse -grown plants 
many months after removal from in vitro growth conditions. After selfing 
the R0 plants, nos segregated in the Rl progeny according to a 3 : 1 
Mendelian ratio. In in vitro germinated seedlings there was complete 
correlation between the presence of nopaline synthase activity and the 
ability of leaf segments to produce callus on a medium containing 
kanamycin. Transgenic clones that exhibited an abnormal phenotype 
associated with cytokinin overproduction were produced when plants were 
transformed with pSSl, a derivative of pBIN19 carrying both nptll 
and ipt (encoding isopentenyltransf erase) . Shoots of these clones 
grew on hormone -free medium, could not be induced to root and their growth 
was unaffected by the presence of 50 micro g/ml kanamycin in hormone- free 
media. 3 6 ref. 
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The ipt gene of Agrobacterium tumefaciens T-DNA encodes an 
isopentenyltransf erase which causes cytokinin overproduction and 
developmental alterations in transformed plants. A chimaeric gene, 
constructed by positioning the ipt coding region under the control 
of the hsp70 gene from Drosophila melanogaster , allowed heat-regulated 
expression in transgenic plant tissue. Heat-shock treatment of 
tobacco calluses transgenic for the chimaeric hsipt gene increased the 
endogenous cytokinin concentration and enabled the calluses to grow on 
cytokinin- free medium. Transgenic plants regenerated from calluses 
transformed with the hsipt gene and grown at normal temperatue were 
phenotypically normal. 21 ref. 
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Using a clonal tobacco/Agrobacterium tumefaciens tumour line, plant E, 
that contained a silent T-DNA insert and required phytohormones for callus 
growth in culture, the conditions for demethylation of the tobacco genome 
and induction of the silent, hypermethylated T-DNA gene (ipt) by 
5-azacytosine (5-azaCyt) derivatives in a cell suspension culture were 
determined. In the system described, 5 -azacytidine (5-azaC) was more 
effective in causing genomic demethylation and ipt gene induction 
than 5-azaCyt or 5-azadeoxycytidine . A single treatment with 2.5 micro M 
5-azaC resulted in a maximal level of ipt gene induction without 
inhibiting cell growth. However, the level of genomic methylation could 
not be reduced below approximately two thirds of that found in untreated 
controls, even after extensive 5-azaC treatment. Furthermore, 
remethylation of the genome occurred after removal of 5-azaC. The use of 
5-azaC as an inducer of silent plant genes is examined, together with 
differences in the response of plant and animal genomes to demethylating 
agents. 29 ref. 
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Cytokinins appear to play an important role in the processes of plant 
development. The Agrobacterium tumefaciens isopentenyl 

transferase gene was placed under the control of a heat -inducible 
promoter (maize hsp70) . The chimaeric gene was transferred to tobacco and 
Arabidopsis plants. Heat induction of transgenic plants caused the 
isopentenyl transferase mRNA to accumulate and increased the 
level of zeatin 52-fold, zeatin riboside 23-fold and zeatin riboside 
5 1 -monophosphate 2-fold. At the control temperature zeatin riboside and 
zeatin riboside 5 ' -monophosphate accumulated in transgenic plants to 
levels 3 and 7 times, respectively, over levels in wild- type plants. This 
uninduced cytokinin increase affected various aspects of development. In 
tobacco these effects included release of axillary buds, reduced stem and 
leaf area and an underdeveloped root system. In Arabidopsis reduction of 
root growth was also found. However, neither tobacco nor Arabidopsis 
transgenic plants showed any differences relative to wild-type plants in 
time of flowering. Unexpectedly, heat induction of cytokinins m 
transgenic plants produced no changes beyond those seen in the uninduced 
state. The lack of effect from heat-induced increases could be a result of 
the transient increases in cytokinin levels, direct or indirect induction 
of negating factor (s), or lack of a corresponding level of competent 
cellular factors. Overall, the effects of the increased levels of 
endogenous cytokinins in non-heat -shocked transgenic plants seemed to be 
confined to aspects of growth rather than differentiation. Since no 
alterations in the programmed differentiation pattern were found with 
increased cytokinin levels, it is thought that this process may be 
controlled by components other than absolute cytokinin levels. 36 ref . 
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The isopentenyltransferase (ipt ) gene associated with cytokinin 
biosynthesis in plants was cloned from a tumour -inducing plasmid carried 
by Agrobacterium tumefaciens and placed under the control of promoters of 
differing activities, the cauliflower mosaic virus 35S promoter and the 
nopaline synthase promoter. These promoter-gene constructs were introduced 
into wounded Nicotiana (N. tabacum, N. rustica and N. plumbaginif olia) 
stems and leaf pieces and cucumber seedlings by A. tumefaciens infection. 
Shoots were observed at the infection site on all Nicotiana plants (except 
those of N. rustica) infected with the 35S promoter construct (35S- 
ipt ) , whereas only 41% responded similarly to infection with the 
unmodified gene. Furthermore, shoots were observed 19 days after infection 
with the 35S-ipt and were up to 6 times taller than shoots induced 
by the native gene. On cucumber, shoots were observed only on galls 
incited by the 35S-ipt construct. These galls were, on average, 7.5 
times larger than those incited by the nopaline synthase promoter 
construct (NOS-ipt) or the unmodified ipt gene. Zeatin and 




zeatinriboside concentrations, were on average, 23 times higher in 35S- 

ipt transformed shoots than in ones transformed with the 

native ipt gene. The results suggested that a more active promoter 

on the ipt gene can enhance or change the morphogenic potential of 

transformed plant cells by increasing their endogenous cytokinin 

levels. 41 ref . 
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AB2/73 est une souche d ' Agrobacterium tumefaciens a spectre d'hote 
limite. Nous avons isole et sequence un ADN-T d'AB2/73. II porte le gene 
Iso qui induit des tumeurs non dif f erenciees sur certains hotes ainsi que 
des cals sur des fragments de feuilles de Nicotiana rustica en 1' absence 
d' hormones. La proteine Lso est faiblement homologue a d'autres 
oncoproteines d 'Agrobacterium qui forment la famille rolB. Des 
co-infections ont ete realisees en utilisant une souche d 'Agrobacterium 
portant le gene lso et une deuxieme souche portant soit une construction 
iaaM/iaaH soit une construction ipt. La presence du gene lso permet 
d'augmenter la taille de la tumeur induite par certains genes ipt. A 
1' inverse de lignees de cellules de tabac BY2 controle, des lignees portant 
le gene lso se sont revelees capable d'augmenter leur masse de la meme 
facon dans un milieu avec ou sans auxine. Cependant les cellules lso se 
divisent moins bien que les cellules controle en 1 ' absence d' auxine. Des 
plants de Nicotiana tabacum transformes avec le gene lso presentent 
un phenotype en feuilles gaufrees, leur croissance est plus lente et la 
taille de leurs racines plus reduite que chez des plantes controle. Ces 
effets du gene lso font penser a une implication du gene dans le 
metabolisme de 1' auxine, soit en abaissant sa perception par les cellules, 
soit en augmentant la perception des cytokinines dont les effets 
viendraient contrecarrer ceux de 1' auxine, a moins qu'ils ne se situent a 
un autre niveau du metabolisme. Des greffes entre tabacs portant le gene 
lso et controle ont montre que les facteurs induits par la proteine Lso ne 
diffusent pas a I'echelle de la plante . L' etude de la partie gauche de 
1 'ADN-T de la souche d ' Agrobacterium tumefaciens C58 a permis d'aj outer les 
genes b, c ' et d a la famille rolB. lis ont ete testes conjointement avec 
les genes e, rolB, 3', 5, orfl3 et lso pour leur capacite d'induire la 
croissance de cellules de feuilles de N. rustica et N. tabacum. La region 
vir de la souche AB2/73 a ete sequencee. Elle dif fere peu de celles de 
souches d' Agrobacterium a spectre d'hote large, sauf pour que 1 que s genes 
dont virA et virE. L' influence du gene virA sur le spectre d'hote limite de 
cette souche a ete etudiee par des experiences de complementation. Les 
autres facteurs pouvant influencer le spectre d'hote sont discutes. 

Copyright (c) 2 000 INIST-CNRS. All rights reserved. 
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12316704 PASCAL No.: 95-0554472 

Expression of a wound- indue tible cytokinin biosynthesis gene in 
transgenic tobacco : correlation of root expression with induction of 




cytokinin effects 
SMIGOCKI A C 

ARS, plant molecular biology lab., Beltsville MD 20705, USA 
Journal: Plant science : (Limerick), 1995, 109 (2) 153-163 
Language : Engl i sh 

The Agrobacterium-derived cytokinin-biosynthesis gene ipt was fused 
to the wound- inducible proteinase-inhibitor-IIK gene promoter from potato 
and introduced into Nicotiana plumbagini folia and N. tabacum. Maximum 
accumulation of ipt transcripts in the leaves of transgenic plants 
was observed within 3-24 h after leaf wounding. Root and stem ipt 
messages were not detected in unwounded transgenic N. plumbaginif olia 
PI-II-ipt seedlings until after the plants bolted whereas in N. 
tabacum, a relatively low level of root and stem expression was 
evident only prior to stem elongation and not detected after the plants 
bolted. Atypical cytokinin effects were observed with the N. 
plumbaginif olia but not N. tabacum transformants . Transgenic N. 
plumbaginifolia plants bolted sooner, were taller than control plants and 
had larger leaves with lower specific fresh weights and chlorophyll 
content. At flowering, the emergence of numerous lateral shoots from lower 
stem sections and basal leaf greening followed the moderate increase in 
root ipt transcripts and corresponded to a greater than 100 -fold 
increase in zeatin and zeatinriboside cytokinin concentrations. The 
expression pattern of the PI-II-ipt gene followed that of the 
PI-IIK gene and, when expressed in the root, corresponded with 
induction of characteristic cytokinin effects. 



5/3,AB/118 (Item 3 from file: 144) 

DIALOG (R) File 144: Pascal 
(c) 2002 INIST/CNRS. All rts . reserv. 

12231458 PASCAL No.: 95-0455209 
Effect of auxin on expression of the isopentenyl 
transferase gene (ipt) in transformed bean (Phaseolus 

vulgaris L.) single-cell clones induced by Agrobacterium tumefaciens C58 

JAI YOUNG SONG; EUN YEUNG CHOI; HYEUN SE LEE; DONG-WOOG CHOI; MAN-HO OH; 
SANG-GU KIM 

Seoul national univ., dep. biology and res. cent, cell differentiation, 
Seoul 151-742, Republic of Korea 

Journal: Journal of plant physiology, 1995, 146 (1-2) 148-154 
Language: English 

The effect of auxin on the endogenous cytokinin content and on the 
expression of isopentenyl transferase gene (ipt) 

was investigated in bean (Phaseolus vulgaris L. cv. Palgong) tumor 
single-cell clones induced by Agrobacterium tumefaciens C58. The major 
endogenous cytokinins of tumor single -cell clones were zeatin and zeatin 
riboside. Endogenous zeatin and zeatin riboside levels in tumor single-cell 
clones cultured on an auxin- supplemented medium were reduced by six- fold 
and eight-fold, respectively, while tumor single-cell clones cultured on 
the 5.0 mu M kinet in- supplemented medium did not exhibit any reduction in 
the levels of these cytokinins. The mRNAs isolated from normal single-cell 
clones cultured on 5.0 mu M kinetin and 2 . 5 mu M picloram-supplemented 
medium, from transformed single-cell clones cultured on hormone-free 
medium, and from transformed single-cell clones cultured on 2.5 mu M 
picloram-supplemented medium, were subjected to Northern blot 
hybridization. The ipt transcript was not detected in tumor 
single-cell clones cultured on picloram-supplemented medium, but the 
ipt mRNA was detected in tumor single-cell clones cultured on 
hormone-free medium. The amount of ipt mRNA in tumor single-cell 
clones was found to decrease with time in cultures grown on 
picloram-supplemented medium. The nopaline synthase gene (nos) transcript 
was detected in the tumor single-cell clones from both culture conditions. 
It is concluded that picloram regulates the ipt mRNA steady state 
level, either at the transcriptional level or by affecting ipt mRNA 



stability. 

5/3,AB/119 (Item 4 from file: 144) 

DIALOG (R) File 144: Pascal 
(c) 2002 INIST/CNRS. All rts. reserv. 

11737745 PASCAL No. : 94-0605454 

Transgenic tobacco plants that overproduce cytokinins show increased 
tolerance to exogenous auxin and auxin transport inhibitors 
YI LI; XIANGYANG SHI; STRABALA T J; HAGEN G; GUILFOYLE T J 
Univ. Missouri, dep. biochemistry, Columbia MO 65211, USA 
Journal: Plant science : (Limerick), 1994, 100 (1) 9-14 
Language : Engl i sh 

Transgenic tobacco plants expressing the Agrobacterium tumefaciens 
cytokinin biosynthetic ipt gene under the control of an 
auxin- inducible SAUR (Small Auxin-Up RNA) gene promoter were used to study 
interactions between exogenously applied auxins or auxin transport 
inhibitors and endogenously produced cytokinins. The transgenic plants used 
in this study had cytokinin levels about 10 -fold higher than non- 
transformed tobacco plants. In aseptic culture, the transgenic 
tobacco plants exhibited increased tolerance to the toxic effects of high 
concentrations of exogenously applied auxins. This tolerance is exemplified 
by increased plant height and fresh weight in transgenic plants treated 
with auxin compared to similarly treated non- transformed plants 



5/3,AB/l20 (Item 5 from file: 144) 

DIALOG (R) File 144: Pascal 
(c) 2002 INIST/CNRS. All rts. reserv. 

10505359 PASCAL No. : 93-0014610 

Altered morphology in transgenic tobacco plants that overproduce 
cytokinins in specific tissues and organs 
YI LI; HAGEN G; GUILFOYLE T J 

Univ. Missouri, dep. biochemistry, Columbia MO 65211, USA 
Journal: Developmental biology, 1992, 153 (2) 386-395 
Language: English 

An auxin- inducible bidirectional promoter from the soybean SAUR gene 
locus was fused to a reporter gene in one direction and a cytokinin 
biosynthetic gene in the opposite direction and the expression of 
these fused genes was examined in transgenic tobacco. The Escherichia coli 
uidA gene, which encodes the enzymes beta -glucuronidase (GUS) , was used as 
the reporter gene and the Agrobacterium tumefaciens ipt gene, which 
encodes the enzyme isopentenyl transferase, was used as the 
cytokinin biosynthetic gene 



5/3,AB/l21 (Item 6 from file: 144) 

DIALOG (R) File 144: Pascal 
(c) 2002 INIST/CNRS. All rts. reserv. 

09234991 PASCAL No.: 91-0025367 

Restoration of shooty morphology of a nontumorous mutant of Nicotiana 
glauca X N. Langsdorffii by cytokinin and the isopentenyltransf erase gene 
XIN-HUA FENG; DUBER S K; BOTTINO P J; SHAIN-DOW KUNG 

Univ. Maryland, cent, agricultural biotechonology, College Park MD 20742, 
USA 

Journal: Plant molecular biology, 1990, 15 (3) 407-420 
Language: English 

The aim of this study was to test the hypothesis that the production of 
excess cytokinin was intimately linked to tumorous growth. The shooty 
morphology of a nontumorous amphidiploid mutant of Nicotiana glauca x N. 
langsdorffii was restored by cytokinins, whether exogenously applied or 




system with a tRNA-isopentenyltransf erase selectable marker and 
excision by homologous recombination (conference abstract) 

AUTHOR: Sugita K; Yamakado M; Ebinuma H 

CORPORATE AFFILIATE: Nippon- Paper- Ind . 

CORPORATE SOURCE: Central Research Laboratory, Nippon Paper Industries, 

Co., Ltd., 5-21-1, Oji, Kita-ku, Tokyo 114, Japan. 
JOURNAL: Plant Physiol. (Ill, 2, Suppl . , 165) 1996 
ISSN: 0032-0889 CODEN: PLPHAY 

CONFERENCE PROCEEDINGS: Plant Biology »96; 1996 Annual Meeting of the 
American Society of Plant Physiologists, San Antonio, TX, 27 July-2 
August, 1996. 

LANGUAGE: English 

ABSTRACT: A new transformation method, multi-auto- 

trans format ion (MAT) vector system, was developed. MAT-vectors 
contained a chimeric 35S-ipt gene (tRNA-isopentenyltransf erase 
(EC-2.5.1.8) cytokinin biosynthesis gene) used as the selectable 
marker. Transgenic shoots were identified as ESP (extreme shooty 
phenotype) without apical dominance. A site-specific-recombination 
system (plasmid pSRl) of Zygosaccharomyces rouxii was used in the 
MAT-vector system (plasmid pNPI132) to remove the ipt gene. After 
selection of transgenic plants, removal of 3 5S-ipt genes was 
detected by appearance of normal shoots from ESPs. In an evaluation 
experiment with tobacco (Nicotiana tabacum) , 48 ESP lines were selected 
and cultured. Normal elongated shoots appeared in 10 ESPs after 2 mth, 
and another 19 lines after 4 mth. Shoots from these 29 lines (60%) were 
normally elongated and rooted. These individuals were confirmed as 

marker-free transgenic plants by DNA analysis. The 35S-ipt gene 
was used as a selectable marker to obtain marker free transgenic plants 
in hybrid aspen (Populus sieboldii x Populus grandidentata) . (0 ref ) 
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DIALOG (R) File 357:Derwent Biotech Res. 
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0186461 DBR Accession No. : 95-13282 

Phenotype modification and enhanced tolerance to insect pests by regulated 

expression of a cytokinin biosynthesis gene - (conference paper) 
AUTHOR: Smigocki A C 
CORPORATE AFFILIATE: USDA-ARS 

CORPORATE SOURCE: Plant Molecular Biology Laboratory, U.S. Department of 

Agriculture, Agricultural Research Service, Beltsville, MD 20705, USA. 
JOURNAL: Hortscience (, 30, 5, 967-69) 1995 
ISSN: 0018-5345 CODEN: HJHSAR 

CONFERENCE PROCEEDINGS: American Society for Horticultural Science (ASHS) , 

91st Annual Meeting, Corvallis, Oregon, 10 August, 1994. 
LANGUAGE: English 

ABSTRACT: Phenotype modification and enhanced tolerance to insect pests by 
regulated expression of a cytokinin biosynthesis gene are 
reviewed with respect to: phenotype modification via expression 
of the cytokinin biosynthesis gene (constitutive over-expression 
and transient over -expression ) ; cytokinin- induced delay of 
senescence; and cytokinin involvement in pest and disease-resistance. 

The tRNA-isopentenyltransf erase (EC-2.5.1.8) ipt gene from 
Agrobacterium tumefaciens has been used to induce the biosynthesis of 

endogenous cytokinins in transformed plant cells. The ipt 
gene on the Ti plasmid encodes an enzyme which catalyzes the 
condensation of AMP and isopentenyl pyrophosphate to form isopentenyl 
AMP, a precursor of most other cytokinins. Enzymatic activity similar 

to that encoded by the ipt gene has been detected in plant 
cytokinin biosynthesis. The plant enzyme has only been partially 
purified and the corresponding plant gene has yet to be identified and 
cloned. (43 ref) 
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5/3,AB/129 {Item 8 from file: 357) 

DIALOG (R) File 357:Derwent Biotech Res. 
(c) 2002 Thomson Derwent & ISI . All rts. reserv. 

0167299 DBR Accession No.: 94-09850 

Transgenic peach plants containing a cytokinin biosynthesis gene display 
altered growth in vitro and under greenhouse conditions - peach 
transgenic plant construction via isopentenyl- transferase 
ipt gene expression for increased growth and compact growth 
habit (conference abstract) 

AUTHOR: Hammerschlag F A; Smigocki A C 

CORPORATE AFFILIATE: U . S . Dept . Agr . 

CORPORATE SOURCE: USDA/ARS, PSI, Plant Molecular Biology Laboratory, 

Beltsville, MD 20705, USA. 
JOURNAL: Hortscience (29, 5, 454) 1994 
CODEN: HJHSAR 
LANGUAGE : English 

ABSTRACT: Peach (Prunus persica) transgenic plants transformed with 
the ipt gene from Agrobacterium tumefaciens strain 
tms328: :transposon Tn5 and containing elevated levels of cytokinins 
were screened in vitro for compact growth habit on 4 different levels 
of benzyladenine (BA) . After 9 wk in vitro, the average number of 

axillary shoot per plant for 2 of the transf ormants , 99-1 and 
40-1, ranged from 1.5- to 6. 6 -fold that for the controls on 0-3 0 uM BA, 
whereas the average fresh weight ranged from 1.1- to 3. 6 -fold that for 

the controls. 1 Of the transf ormants , 94-1, produced a greater 
number of axillary shoots only on 30 uM BA. Rooted plants derived 
through propagation from the original transformants were 

monitored for 3 0 mth in the greenhouse. The average height of 

transformants 94-1 and 99-1 after 6 mth in the greenhouse was 88 
and 77% of controls, respectively, and after 30 mth was 90 and 75% of 

control, respectively. In comparison to controls, transformants 
exhibited a greater number of branches per m per plant after 6 wk, but 
a reduced number after 3 0 mth. The introduction of a cytokinin gene may 
be a useful approach to obtaining peach trees with a compact growth 
habit. (0 ref) 
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0166110 DBR Accession No.: 94-08661 

Cloning an ipt gene from Agrobacterium tumefaciens: characterization 
of cytokinins in derivative transgenic plant tissue - increased 
cytokinin biosynthesis in petunia and Kalanchoe diagermentiana 
transgenic plant following isopentyltransf erase gene expression 
using vector plasmid pMJM 

AUTHOR: McKenzie M J; + Jameson P E; Poulter R T M 

CORPORATE AFFILIATE: Univ.Otago 

CORPORATE SOURCE: Department of Plant Biology and Biotechnology, Massey 

University, Private Bag 11222, Palmerston North, New Zealand. 
JOURNAL: Plant Growth Regul . (14, 3, 217-22) 1994 
CODEN: PGRED3 
LANGUAGE: English 

ABSTRACT: An isopentyltransf erase gene isolated from Agrobacterium 
tumefaciens AcH5 using the polymerase chain reaction (PCR) was used to 
transform Petunia hybrida cv Express Red Star and Kalanchoe 
diagermentiana (under the regulation of its native promoter) . The PCR 
product was restricted with EcoRI and Asp718 and the major fragment 
direct ionally cloned into plasmid pUCl9, forming plasmid pNIK. The 
insert was subsequently re-cloned into a modified plasmid pGA643 binary 
vector (plasmid pGA643A) in which the Hpal, Asp718 and Clal sites of 
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batatas), onion (Allium cepa) , garlic (Allium sativum), artichoke 
(Cynara scolymus) or Dahlia sp. The construct may be contained in a 
prokaryote and/or eukaryote vector, capable of integration into the 
genome or autonomous replication, preferably plasmid pCGP275. The 
ipt gene may be developmentally regulated, and under the control 
of an enhancer. The DNA may be used to produce a transgenic plant with 
1 or more of the following properties: increased endogenous cytokinin, 
tuber number and/or wt., stem diameter, height or leaf size; delayed 
leaf senescence; or increased leaf photosynthetic capacity, leading to 
increased tuber load and yield. The transgenic plant is produced by 

plasmid mobilization in Agrobacterium sp., transformation , 
biolistic microprojectile bombardment, microinjection or 

electroporation. (3 6pp) 



5/3,AB/l33 (Item 12 from file: 357) 
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0116303 DBR Accession No. : 91-03945 PATENT 

Modulating endogenous cytokinin levels - DNA cassette construction for 
tomato fruit tissue-specific gene expression e.g. during 
ripening; isopentenyl- transferase gene cloning and 
expression in transgenic plant; DNA sequence 

PATENT ASSIGNEE: Calgene 1991 

PATENT NUMBER: EP 409628 PATENT DATE: 910123 WPI ACCESSION NO.: 91-024190 
(9104) 

PRIORITY APPLIC. NO.: US 382802 APPLIC . DATE: 890719 
NATIONAL APPLIC. NO.: EP 90307925 APPLIC. DATE: 900719 
LANGUAGE: English 

ABSTRACT: An new expression DNA cassette contains (in 5' to 3 * 

direction of transcription) : a developmentally regulated 
transcriptional and translational initiation region; a DNA sequence 
encoding an enzyme in a cytokinin metabolic pathway, under the 
transcriptional control of the initiator region; and a transcriptional 
terminator. At least 1 of the control regions is heterologous to the 
cytokinin gene. A plant cell containing the DNA cassette, and a method 
for modification of a plant phenotype using the DNA cassette, are also 
new. The plant cells are preferably tomato (Lycopersicon esculentum) 
fruit cells. The cytokinin metabolic pathway is preferably a 
biosynthetic pathway, and the gene preferably encodes DMA-transf erase ( 

isopentenyl-transferase ) . The developmentally regulated 
initiation region is preferably from a fruit -specif ic promoter or an 
ovary tissue promoter, e.g. the 2A11, Z130 or Z70 gene. Using the DNA 
cassette, fruit development, properties, maturation and ripening may be 
controlled. Other fruits (berries, drupes, hesperidium, pepos) or 
legume edible portions may also be modified using the DNA cassette. 
(38pp) 
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DIALOG (R) File 357:Derwent Biotech Res. 
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0109794 DBR Accession No.: 90-12485 

Altering plant morphogenesis by plant genetic engineering - transgenic 
plant construction; tissue-specific gene expression; hairy root 
culture and propagation (conference paper) 

AUTHOR: Scmuelling T; Schell J; Spena A 

CORPORATE AFFILIATE: Max- Planck- Inst . Genet . 

CORPORATE SOURCE: Max-Planck- Institut fuer Zuechtungsf orschung, D-5000 

Koeln 30, Germany. 
JOURNAL: BIOTEC-90 (131-36) 1990 
COD EN: 9999Y 




ABSTRACT- In vivo genetic manipulation makes it possible to characterize 
the 'pleiotropic effects of gene products interacting with normal 
differentiation mechanisms throughout the life-cycle of a plant, 
without exogenous plant growth factor application or disrupting the 
integrity of the plant. Genes which alter plant growth and 
differentiation may be introduced into the plant gnome and their 
effects characterized. Exchange of regulatory regions allows altered 

tissue -specific gene expression. Agrobacterium rhizogenes hairy 
root culture may be grown in vitro on plant growth factor- free culture 
medium, and plants may be propagated. Rol gene expression (rolA, 
rolB and rolC) in plants from hairy root cultures has been studied in 
detail, and altered morphogenetic characteristics have been described. 

The ipt gene of Agrobacterium tumefaciens encodes an 
isopentenyltransferase which causes cytokinin overproduction and 
developmental alterations in transgenic plants. Better knowledge__of 
regulatory «» T ign™«__Hh«ii1d allow a more_a rmratP targeting of gen e 
&x ^iBs^t>r-b&--^^ ^~iiss\ ^^nr devolnnmnnt stagep ■ (10 ref) 

5/3,AB/135 (Item 14 from file: 357) 

DIALOG (R) File 357:Derwent Biotech Res. 
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0091021 DBR Accession No. : 89-09012 

Genetic transformation of willows (Salix spp.) by Agrobacterium 

tumefaciens - application to improved propagation of Salix schwerinn, 
Salix viminalis and Salix dasyclados 

AUTHOR: Vahala T; Stabel P; Eriksson T 

CORPORATE SOURCE: Department of Physiological Botany, University ot 

Uppsala, Box 540, S-75121 Uppsala, Sweden. 
JOURNAL: Plant Cell Rep. (8, 2, 55-58) 1989 
CODEN: PCRPD8 
LANGUAGE: English 

ABSTRACT- An in vitro transformation method has been developed for 

stem explants of fast-growing willow (Salix spp.) using Agrobacterium 
tumefaciens. Explants were grown for 1 wk on Murashige and Skoog (MS) 
medium supplemented with 0.44 uM benzyladenine (BA) and 0.45 uM 2,4-D 
at 20 deg with a 16 hr photoperiod. Co-cultivation with A. tumefaciens 
strains C58 and GV3101 was performed for 15 min. Explants were returned 
to culture medium and incubated for 3 days at 25 deg, before transfer 
to MS medium supplemented with 500 ug/ml Claforan and one of the 
following combinations: (a) no hormones (selective medium for C58 
transformants ) ; (b) no hormones, 100 ug/ml kanamycin (selective 
for GV3101 transformants); or (c) 2.2 uM BA, 2.3 uM 2,4-D 
(non-selective medium) . The explants were cultured at 20 deg under a 16 
hr photoperiod. The expression of transformed T-DNA gene 4 
in transformed Salix callus was confirmed by nopalme assays, 
which were performed with callus growing on selective medium. Among the 

52 C58 transformants and 34 GV3101 transformants tested, 
nopa line -synthase (BC-1.5. 1. 19) activity was found in 50 and 32 calli, 
respectively. (28 ref) 



5/3,AB/136 (Item 15 from file: 357) 

DIALOG (R) File 357:Derwent Biotech Res. 
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0027957 DBR Accession No. : 84-11232 

Identification of a cloned cytokinin biosynthetic gene - 

isopentenyltransferase encoded by the tmr locus of Agrobacterium 
tumefaciens Ti T37 plasmid 

AUTHOR: Barry G F; Rogers S G; Fraley R T; Brand L 

CORPORATE AFFILIATE: Monsanto 



CORPORATE SOURCE: Monsanto Company, 800 N. Lindbergh Boulevard, St. Louis, 
MO 63167, USA. 

JOURNAL: Proc . Natl . Acad . Sci . U. S . A . (81, 15, 4776-80) 1984 
CODEN: PNASA6 
LANGUAGE: English 

ABSTRACT: The nucleotide sequence of the tmr region from the nopaline Ti 
plasmid pTi T3 7 of Agrobacterium tumefaciens revealed an open reading 
frame capable of encoding a 2 7 kDalton protein. The 1279 bp 
Sall/Hindlll fragment was isolated from plasmid pMON99, which contained 
the 1983 bp BamHI/Hindlll segment of HindIII-22 of pTi T37. The 41 bp 
Mbol/Sall fragment was purified from dam- pMON99 DNA. The isolated 
fragments were ligated with a synthetic DNA that regenerated the 5 ' end 
and inserted into the BamHI/Hindlll sites of pKC7 . The reconstituted 
open reading frame was cloned downstream from a trp promoter, and the 
resulting plasmid, pMON230, was used to transform Escherichia 
coli. The expression of a 27 kDalton protein was observed in 
maxicells from the engineered pTi T37 tmr construct. Strains harboring 
the recombinant tar plasmid produced the cytokinin biosynthetic enzyme 
isopentyl transferase, an enzyme not normally found in E.coli. It is 

proposed that the tumor locus be renamed ipt now that this 
specific function has been assigned to the gene product. (43 ref) 



endogenously produced by transformation of the mutant with a transfer 
DNA (T-DNA) cytokinin-biosynthesis gene (isopentenyltransf erase; ipt 
) . Auxins alone did not confer this effect. 

5/3,AB/l22 (Item 1 from file: 357) 

DIALOG (R) File 357:Derwent Biotech Res. 
(c) 2002 Thomson Derwent & ISI. All rts . reserv. 

0242694 DBR Accession No. : 1999-13459 PATENT 

Selection of transgenic plants using a silent promoter - tobacco transgenic 
plant construction via vector plasmid-mediated isopentenyltransf erase 
or luciferase gene transfer and expression in Agrobacterium 
tumefaciens 

AUTHOR: Chua N H; Ao^ama T 

CORPORATE SOURCEs^ew^T^^, NY, USA. 

PATENT ASSIGOT^Univ.NewJVork-Rockefeller 1999 

PATENT NUMBER : WO 9938988/ PATENT DATE: 19990805 WPI ACCESSION NO • 

1999-469335 (1939) J 
PRIORITY APPLfbr^Or-r<fS 14592 APPLIC. DATE: 19980128 
NATIONAL APPLIC. NO.: WO 99US1629 APPLIC. DATE: 19990127 
LANGUAGE: English 

ABSTRACT: A method for the selection of transgenic plants (I) which 
involves a silent selectable marker consists of transforming a 
plant cell with a vector containing an isopentenyltransf erase ( 
ipt) gene, a CKI gene or a gene from the knotted family, growing 
the plants in the absence of a plant growth factor, but in the presence 
of an inducer and then excising the shoots which develop, is new. Also 
claimed is a second method for making transgenic plants which display a 
fluorescent design or words which consists of constructing a transgenic 
plant with a vector containing a luciferase gene under the control of a 
chemically inducible promoter and placing a chemical which induces the 
promoter onto the plant, in the pattern of the design or words desired 
The new method may be useful for producing transgenic plants with 

silent markers which are not constitutively expressed. In an 
example, a vector plasmid similar to pBIl£l ^ which additionally 
contained an ipt gene downstream of a^TuAr P romoter^d a 

glucocorticoid receptor hormone binding in, ygj iuLi educed into 

Agrobacterium tumefaciens. The transformed cells were then used 
to transform tobacco (Nicotiana tabacum) cell. (39pp) 
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0232193 DBR Accession No.: 99-02294 PATENT 

A new construct to express phytohormones in developing fruit - 

transgenic plant construction via Agrobacterium tumefaciens -mediated 
a sopentenyl- transferase and tryptophan-2 , 3-dioxygenase gene 
transfer and expression 

AUTHOR: Li Y 

CORPORATE SOURCE: Manhattan, KS, USA. 

PATENT ASSIGNEE: Univ . Kansas -State-Res . Found 1998 

PATENT NUMBER: WO 9849888 PATENT DATE: 981112 WPI ACCESSION NO - 

99-034673 (9903) 
PRIORITY APPLIC. NO.: US 45725 APPLIC. DATE : 970506 
NATIONAL APPLIC. NO.: WO 98US9013 APPLIC. DATE- 980506 
LANGUAGE: English 

ABSTRACT: A DNA construct containing either an isopentenyl- 

^ a ? S fo raSe Z 734 amin ° acids) or a tryptophan-2, 3-dioxygenase 
IBC-l .13.11.11) (241 amino acids) operably linked to an ovary or 
developing fruit-specific plant-expressible promoter (e.g GH3 
(749 bp), AGL (1,051 bp) or PLE3 6 promoter) is new. Also claimed- an 



e « r, efa " enS LBA 4404 -transformed transgenic plant 

e.g. tomato Lycopersicon esculentum) , cucumber (Cucumis sativus) 

J> 11UB lanatU ^' tobacco (Nicotiana tabacum) Spie 
(Malus sp.J citrus, pear (Pyrus domestica) , fig (Ficus carica) 

batata^' mUSkmelon ' S r aSh ' (Prunus S P') ^eet potato Upomoea 

(rtntii h grapevine (vitis vinifera) , sugarbeet (Beta vulgaris) tea 
(Camellia sinensis), strawberry (praoaria en ^ u, , v ,' 
ulmifolius) , blueberry (VaccSum ( sp^ raspberry EES^idiSS" 
loganberry, rose (Rosa sp.), chrysanthemum! or ^aub^gine planum 
melongena); a method for producing the transgenic plant- and T 
transgenic seed/embryo. The construct is 9 U sed to integral 
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ABSTRACT: A new and specified human 2,288 bp DNA sequence encoder a 
= hed sodiurtpendent phosphate transporter" 690 
amino acid protein sequence. Also claimed are: cDNA; an RNA or DNA 

SSISS thf em COMa±ni ^ the — sequence; a host Te 11 * 
containing the expressxon system; a protein encoded by the DNA- 
an antibody immunospecif ic for the protein,- an agonist or antagonist 
(e.g. antisense sequences) that modulates activity of he protein aS 

system and"' ^ ^ * prOGUCed u.ing^he ex^ston ' 

system and expressing the protein. The protein and DNA may be 

kidney fan" 9 SCreenin9 ' th *™PY> 9ene therapy or diagnosis of chronic 
cince? I r r l^ nd " Sta9 ! k ' dney disease ' ^aemic 9 bone disease or 

hist ^ell w^h 1S P 5 oduced ^ transforming or transfecting a 
nose cell with the expression system, culturina the 
transformant, and collecting the protein from the cuUure medium 
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^SL- ?t . bacterium (especially Agrobacteriura sp.) or virus 

(especially gem ini virus, etc.) vector for the efficient introduction 
of a target gene into plants contains a marker gene, preferably a qene 
mvolved xn the retention of Agrobacterium tumefaciens such Is a 
cytok lni n synthesis gene, especially the isopentenyltransf erase ( 
apt ) gene from T plasmid DNA,' which can be deleted before or 
after expression of the target gene by application of an external 
stress such as light, heat or chemical treatment. The deletion can be 
metS ^ 3 mo ^ hol °9 ical <*ange in the transgenic plant Ssue Tnl 
method is useful for crop improvement, especially for tobacco 
(Nicotiana tabacum) in an example, plasmid pNPI206 was constructed 
using beta-galactosidase (EC-3 . 2 . 1 . 23) from plasmid pBl?2? Is the 
target gene and ipt as the deletable marker The ends of the 

DNP?206 6 ^f 10n ^rived from plasmid P NPI128. Plasmid 

PNPI206 was inserted into A. tumefaciens LBA4404 and used to 
transform tobacco leaves. The transformants were 
regenerated in the presence of acetosyringin. (44pp) 
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c^u^ 

S in " Cy ° kini ° biosynthetic gene or regulatory sequence (e\g an 
ipt gene). An intron may be inserted to disrupt recombinase 
expression. The cassette may be expressed in a^obacco 
(Nicotiana tabacum), potato (Solanum tuberosum), sweet notato 

camellia, gardenia, orange, lemon, grapefruit, tangerine lime annl P 
pear strawberry, raspberry, loganberry! blackberry 9 sugarcane banana' 
uS for P S;Si^ 0r aSpar f gUS transgenic plant, ^he constat ^y be 
Ration of 'SrlLioT^pp) r ° f transgenes, with tight 
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the polylinker had been dp^mv^ m U 

EcoRl and Asp718 siS S i L^!^- T "^ed into the 
plasmid pMJM. PMJM was trana£™2 - . . der ° f pGA643A - mating 
and AgroLcteriL rhizogenes tUmef \ ciens L BA4404 9 

transformation Of the swL- ■ h . Were then use <i for plant 

and its stab?! zed dJhydro-dSSatLf a f ^ 6d ' 2eatln riboside 
the greatest increases ^t2 SSlS^S f^°" atl " riboside ' showed 

600-fold) . The imDort«n« transformed Petunia tissue (up to 

is discussed (48 P refr measurin 9 Ganges in individual cy£okinins 
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^nts ^S^Sd.^S.^g-ic wheat (Triticum aestivum) 

an ag. DNA solution oTo on"e 7 a * P J yln ? 3 dro P let of 

solution comprising a suitable mi 5 Pollinated stigmas, the DNA 
foreign to P the ?iant and capable ITlZ at least one ^ 

required trait, and ootioSa?^ inducing expression of a 

maintaining the' DNA solution droplet "on^T* 1 ^ < b > 

environment; (c ) protecting the treated in a humid 

pollination; and (d) collecting the seeds frL K ^ fr ° m addi tional 
them under conditions for selection of f ^om the florets and growing 
claimed are plasmid P P?J 7 02nS and n! ^ transgenic plant. Also 
plasmids, the APH^^i? 1 ™ Pla ^ d PPCV702OTS. In both 

aminoglycoside-phosphotransferase, linked i- 96116 enc °<*ing 

(nopaline-synthase) promoter and ^ m! ™ t0 the N °S 

polyadenylation signal, or PolvA « 6 TL " DNA 9 ene 

kanamycin-resistance. P PCV702nifD contJ?^ 3 selectat >le marker for 
pneumoniae nifD. P p P C V702GUS incudes enC ° din9 Klebsi <^ a 

beta-glucuronidase (EC-3 . 2 . 1 . 31) reporter gene. (S4 Pp) r691 ° n encodin 9 
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^ajuence "^^1?^ * ^ chs) and a 

tuber plant ^ytoSin ^ll? 1 * Capable of enhancing 3 

-erosum, preferred) , «^TL2^S?f^ ^ 



